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This invention is directed to compounds of formula (I) and the pharmaceutically-acceptable salts thereof, where the substituents arc 
as defined in the Specification, which are growth hormone secretagogues and which increase the level of endogenous growth hormone . 
The compounds of this invention are useful for the treatment and prevention of osteoporosis, congestive rieartlafliirc, frailty associated 
with aging, obesity; accelerating bone fracture repair, attenuating protein cataboHc response after a major operation, reducing cachexia and 
protein loss due to chronic illness, accelerating wound healing, or accelerating the recovery of bum patients or patients having undergone 
major surgery; improving muscle strength, mobility, maintenance of skin thickness, metabolic homeostasis or renal homeostasis. The 
compounds of the present invention are also useful in treating osteoporosis when used in combination with: a bisphosphonate compound 
such as alendronate; estrogen, premarin, and optionally progesterone; an estrogen agonist or antagonist; or calcitonin, and pharmaceutical 
compositions useful therefor. Further, the present invention is directed to pharmaceutical compositions useful f or increasing the endoge nous 
prod u ction or release of growth hormone jn a. human or other animal which comprises an effective amount of a compound of the present' 
invention ana a gro^-riormone secretagogue selected from GHRP-6 Hexflrelin, GHRP- 1 T growth hormone releasing facto r (GRF), IGF- 1 , 
1GF-2 or B-HT9 20. The invention is also^ifected to intermediates useful in the preparation of compounds of formula * 
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5 GROWTH-HORMONE SECRETAGOGUES 

This invention relates to dipeptide compounds which are growth hormone 
secretagogues and are useful for the treatment and prev ntion of osteoporosis. 

Background of the Invention 
Growth hormone (GH), which is secreted from the pituitary gland, stimulates 
10 growth of all tissues of the body that are capable of growing, in addition, growth 
hormone is known to have the following basic effects on the metabolic process of the 
body: 

1. Increased rate of protein synthesis in substantially all cells of the 
body; 

15 2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobilization of free fatty acids and use of fatty acids for 
energy. 

Deficiency in growth hormone results in a variety of medical disorders. In 
children, it causes dwarfism. In adults, the consequences of acquired GH deficiency 
20 include profound reduction in lean body mass and concomitant increase in total body 
fat, particularly in the truncal region. Decreased skeletal and cardiac muscle mass 
and muscle strength lead to a significant reduction in exercise capacity. Bone 
density is also reduced. Administration of exoge nous growth hormone has been 
shown to reverse many of the metabolic changes. Additional benefits of therapy 

r~ ■ — — ■ 

25 hav e included reduction in LDL cholester ol and improved psychological well-being?^ 

r ' " " — — 

In cases where increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 
administering an agent which stimulated growth hormone production and/or release. 
In either case the peptidyl nature of the compound necessitated that it be 

30 administered by injection. Initially the source of growth hormone was the extraction 
of the pituitary glands of cadavers. This resulted in an expensive product, and 
carried with it the risk that a disease associated with the source of the pituitary gland 
could be transmitted to the recipient of the growth hormone (e.g., Jacob-Creutzfeld 
disease). Recently, recombinant growth hormone h as become available which , while 

35 no longer carry ing any risk of disease transmission, is st ill a very expensive product 
which must be given by injection or by a nasal spray. 

Most GH deficiencies are caused by defects in GH release, not primary 
defects in pituitary synthesis of GH. Therefore, an alternative strategy for 
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normatag serum GH lev* is by s«mu,a** lts ^ ^ som 
increase gh secret™ can be ^ „ „ m va|fous 

neuraransmitter S)fStems in ^ bra|n and As a result the 

development of symhefc growth hormomneteasing age* to stimulate ^ GH 
season are being pursued, and may ^ ^ ^ ^ 

~e* GH repfccemen, ^ By ^ 

pathways, the most deslrebte agents would samrfate pulsat* GH s«J„ and 
excessive levels of GH that have been associaed with the undesirable side eifects 

L 3 JOT** ^ PharTOCOl0 « ic •*"**»• °' °H section incude arginlne 
^N.*^ (L-OOPA,. gluc^on. .asopressm. a™, teu ,i„ induce<) 
hypoglycemia. as well as acMies su* „ sleep and exertfse. indirect ..use 
grow* tan. to be released from the by acBng „ some fashion „ the 

hypothalamus perhaps either to decrease somatostatin secretion or to increase the 
secret™ of the known secretagogue growth hormone releasing factor (GHRF) or an 
unknown endogenous growth hormonsHeteasing hormone or all of these 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous pepsdy, compounds related to GRF 
■0 the peptides of U.S. Patent 4,411,890. These peptides. whte c.siderabr, 
smaller man growth hormones are stifl susceptible to various proteases As with 
mostpeptides.theirr^a.fororelKoavailaWlrrylslow. WO 94/13696 refers to 
«**n splropipehdines and homotoc^es which promote release of growth hormone 
Preferred compounds are of the general structure shown below 



WO 97/24369 



PCT/IB96/01353 




WO 94/11012 refers to certain dipeptides that promote release of growth 
hormone. These dipeptides have the general structure 




R 3a ^ 



R 15 

I 

(X)„ 
O (CH2) p 



O 

II 



/ 



(L)^ (CH^^-N- C — CH - N — C A N 

R 14 R 6 V 



where L is 



10 
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The compounds of WO 94/1 1012 and WO 94/13696 are reported to be useful 
in the treatment of osteoporosis in combination with parathyroid hormone or a 
bisphosphonate. 

Summary nf the Invention 
This invention provides compounds of the formula: 

X 4 

R 1 " ." . . 

R 7 




(I) 

the racemic-diastereomeric mixtures and optical isomers of said compounds and the 
pharmaceutically-acceptable salts and prodrugs thereof, 
10 wherein 
e is 0 or 1 ; 

n and w are each independently 0. 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
Y is oxygen or sulfur 
15 R 1 is hydrogen. -CN. -(CH 2 ) <| N(X 6 )C(0)X 6 . -(CH^NfX^OKCH^A 1 , 

-(CH 2 ) q N(X 6 )S0 2 (CH 2 ) r A 1 .-(CH 2 ) q N(X 6 )S0 2 X 6 . -(CH 2 ) q N(X 6 )C(0)N(X 6 )(CH 2 ) r A 1 . 
-(CH^N^CfOMX^X 6 ). -(CH^CCOJNPC 6 )^ 6 ). -(CH 2 ) q C(0)N(X 6 )(CH 2 ) r A 1 , 
-(CH 2 ) q C(0)0X 6 , -(CH 2 ) q C(0)0(CH 2 ) r A 1 , -(CH 2 ) q OX 6 , -(CH^OCCOJX 6 . 
-(CH^OCCOXCH^-A'.-CCH^OC^NCX^tCH^-A'.KCH^OCtOJNCX^tX 6 ), 

20 -<CH 2 ) q C(0)X 6 . -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH^NrX^CfOJOX 6 . 

-(CH^N^SOzNfX^X 6 ), -(CH^O),,^ 6 . -(CH^OWCH^-A 1 . 
-(d-doJalkyl, -(CH 2 ),-A 1 , -(CH 2 ) q -{C3-C 7 )cycloalKyl. -(CHzVYMd-CeJalkyl. 
-(CHjVYVCHaJrA 1 or -(CH 2 ) q -Y^CH 2 )r(C3-C7)cycloalkyl; 

where the alkyi and cycloalkyl groups in the definition of R 1 are optionally 
25 substituted with (CVC^alkyl. hydroxyl, (C r C 4 )alkoxy. carboxyl. -CONH 2 , 

-S(0) ro (C,-C 6 )alkyl. -CO^CrC^alkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro, 
Y 1 is O, S(0) m . -C(0)NX\ -CH=CH-, -C^C-. -N(X 9 )C(0)-, -CfOJNX 6 -, 
-C(0)0-. -OCfOMX 6 )- or -OC(0)-; 
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5 



qis 0,1,2, 3 or 4; 
t is 0, 1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (C 1 -C 4 )alkoxy i carboxyl, -CONH 2 , -S(0) m (C 1 -C 6 )alkyl, 
-C0 2 (C r C 4 )alkyl ester, 1H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (C r 



C 4 )alkyl; 

R 2 is hydrogen, {C^ B )a\k^\ t -(Co-C 3 )alkyKC3-C8)cycloalkyl f -(Ct-C^alkyl-A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally 
substituted with hydroxyl, -C(0)OX 6 , -C(0)N(X 6 )(X 6 ), -N(X 6 )(X 6 ), 
10 -S(0) m (C 1 -C 6 )alkyl l -C(0)A\ -CfOXX 6 ), CF 3 , CN or 1 , 2 or 3 halogen; 
R 3 is A 1 , (C r C 10 )alkyl, -(C r C 6 )alkyl-A 1 , -(d-CeJalkyKC^-CyJcycloalkyl, 
-(C r C 5 )alkyl-X 1 -(C r C5)alkyl, •(C,-C 5 )alkyl-X 1 -(Co-C 5 )alkyl-A 1 or 

-(CrCsJalkyl-X'^d-CsJalkyl-tCa-CyJcycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with, - 

15 S(0) m (CrC 6 )alkyl, -C(0)OX 3 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 

X 1 is O, S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )-. -OC(O)-, -C(0)0-, -CX 2 =CX 2 -, 
-N(X 2 )C(0)0-, -OC(0)IM(X 2 )- or -C^C-; 
R 4 is hydrogen, (C r C 6 )alkyl or (C 3 -C 7 )cycloalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (C 5 -C 7 )cycloalkyl, (C 5 - 

20 C 7 )cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 

25 independently selected from the group consisting of nitrogen, sulfur and oxygen; 

X 4 is hydrogen or (Ct-CeJalkyI or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 





R is a bond or is 



(CH 2 ) a 



(CH2) b 



30 



where a and b are independently 0, 1 , 2 or 3; 
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X s and X 58 are ach ind p nd ntly s lected from the group consisting of 
hydrogen, trifluoromethyl. A' and optionally substituted (C r C 6 )alkyl; 

the optionally substituted (C-CJalkyl in the definition of X 5 and X 5a is 
optionally substituted with a substituent selected from the group 
5 consisting of A 1 , OX 2 , -SfOWC^alkyl. -C(0)OX 2 . 

(C 3 -C 7 )cydoalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
or the carbon bearing X 5 or X- forms one or two alkylene bridges with the 
nrtrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then X 5 or 
10 X but not both may be on the carbon atom and R 7 or R 8 but not both may 

be on the nitrogen atom and further provided that when two alkylene bridges 
are formed then X 5 and X 5 " cannot be on the carbon atom and R 7 and R 8 
cannot be on the nitrogen atom; 

or X 5 is taken together with X s * and the carbon atom to which they are 
15 attached and form a partially saturated or fully saturated 3- to 7-membered 

nng. or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X s is taken together with X 53 and the carbon atom to which they are 
0 attached and form a bicyclic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
mdependently selected from the group consisting of nitrogen. su.fur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
25 selected from the group consisting of nrtrogen. sulfur and oxygen; 

Z 1 is a bond. O or N-X 2 . provided that when a and b are both 0 then Z 1 is not 
IM-X 2 orO; 

R 7 and R 8 are independently hydrogen or optionally substituted (Chalky!; 

where the optionally substituted (C^alkyl in the definition of R 7 and R s is 
optionally independently substituted with A 1 , -CfOJO-fd-CeJalkyl. 
-SfPWCVCeJalkyl. 1 to 5 halogens. 1 to 3 hydroxy. 1 to 3 -0-C(0)(C r 
C, 0 )alkyl or 1 to 3 (C,-C 6 )aIkoxy; or 1 
R 7 and R fl can be taken tog th r to form -(CH 2 ),-L-(CH 2 ) r - ; 



30 
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wh re L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 for ach occurr nee is independently (C 5 -C 7 )cycloa.kenyl. ph ny. or a partially 
saturated, fc„y saturated or fully unsaturated 4- to 8-membered ring optional, 
having 1 to 4 heteroatoms independent* selected from the group consisting of 
oxygen, sulfur and nfcrogen. a bicyclic ring system consisting of a partially saturated 
ft* unsaturated or f u „y saturated 5- or 6-membered ring, optiona,, ha*ng 1 to 4 
heteroatoms independently setected from the group consist of nKrogen, sulfur and 
oxygen, fused to a partial* saturated, ft* saturated or ft* unsaturated 
membered ring, optional* having 1 to 4 heteroatoms independently se,ected from 
10 thegroup consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents. each substituent independently selected from the group 
consisting of F, CI. Br. .. OCF 3 , OCF 2 H. CF 3 , CH 3 , OCH 3 . -OX 6 
-C(0)N(X VO, -C(0)OX«, oxo, (C rC6 )a.ky«, nitro. cyano. benzy, 
■m J****, IH-tetrazo.-6-yl. pheny,, phenoxy, phenylalkyloxy 
halophenyl. methylenedioxy. -Mpc^X*). -N^CfPHX 6 ). -SO^X 6 ) 
-N^SO.-pheny,. -N^SO^. -CONX 1 V 2 . -S0 2 NX< V 2 , -NXW 12 

-NX 6 C0NX"X 12 . -NX^CNX'V 2 -WX<W™ Y , 2 ' 
20 tofra ,, -w^NX X . -NXC(0)X 12 . lm .dazolyl. thiazoly. or 

etrazo*.. provided that ir A' is optionally substituted with methylenedioxy 
then ,t can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Chalky,; 

the optionally substituted ( Cl -C 6 )alkyl defined for X 11 is 
25 ° Pfonal,y W-P"*"* substituted with phenyl, phenoxy. (C r 

C 6 )alkoxycarbonyl. -S(0) J Cl -C e )alkyl 1 to 5 halogens 1 to 3 
^ hydroxy. 1 to 3 (^-C^alkanoyloxy or 1 to 3 (C^alkoxy- 
X «s hydrogen. (Chalky., phenyl, thiazoly.. imidazolyl. f ury | or 
thtenyl. provided that when X 12 is not hydrogen. X« is optiona.* 
substituted *th one to three substiluents independent* se,ec«ed from 
the group consisting of CI. F. CH 3 . OCH 3 . OCF 3 and CF 3 ; 
or X" and X 12 are taken together to form -(CH 2 ) r L 1 -{CH 2 ) r - 
L, isC(X 2 )(X 2 ),0,S(0) m orN(X 2 ); 
r for each occurrence is independently 1. 2 or 3; 
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X for each occurrence is independently hydrogen, optionally substituted (C r 
C 6 )alkyl. or optionally substituted (CVC^cycloalkyl, where th optionally substitut d 
(CrCJalkyl and optionally substituted (C3-C 7 )cycloalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (C r C 6 )alkyl. -C(O)0X 3 . 1 to 5 
halogens or 1 to 3 OX 3 ; 

X for each occurrence is independently hydrogen or (C,-C 6 )alkyl; 
X 6 is independently hydrogen, optionally substituted (C t -C 6 )alkyl, ((VCeJhalogenated 
alkyl. optionally substituted (C 3 -C 7 )cycloalkyl. (Ca-C^halogenatedcycloalkyl. where 
optionally substituted (Chalky! and optionally substituted (Ca-C^cycloalkyl in the 
definition of X 6 is optionally independently substituted by 1 or 2 (d-C^alkyl 
hydroxyl. (C-C^alkoxy, carboxyl. CONH 2 . -SfOUC^alkyl, carboxylate < Cl - 
C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C r 
QOalkyl, the two (C-C^alkyl groups may be optionally joined and. together with the 
15 atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (f^-C^lky! optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
C(0)X 6 . C(0)X 12 , S02X 6 or SOjX 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r -L-(CH 2 ) r - is 
independently 2 or 3. 

A preferred group of compounds, designated the 'A Group", contains those 
25 compounds having the formula I as shown hereinabove wherein X 4 is hydrogen; R 4 
is hydrogen or methyl; R 7 is hydrogen or (C^alkyl; r» is hydrogen or {C ^ )a ^ 
optionally substituted with one or two hydroxyl groups; 

X 5 Y 53 

z- V 

R e is (CH2) a (CHrfb . ,i. ^ 

R 155 where Z 1 is a bond and a is 0 or 1; 

X 5 and X 58 are each independently hydrogen, trifluoromethyl. phenyl, optionally 
30 substituted (C^CeJalkyl; 
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wher th optionally substituted (C r C 6 )alkyl is optionally substituted with 
OX 2 , imidazolyl, phenyl, indolyl, p-hydroxyphenyl, (C 5 -C 7 )cycloalkyl, 
-SCOUd^alkyl, -N(X 2 )(X 2 ) or -C(0)N(X 2 )(X 2 ); 

or X 5 and R 7 are taken together to form a (Ci-CsJalkylene bridge, and the other 
5 substituents not defined for the "A Group" compounds are as defined for formula (I) 

hereinabove. 

A group of compounds, which is preferred among the tt A Group" of 
compounds, designated the "B Group", contains those compounds of the "A Group", 
having the formula I as shown hereinabove, wherein b is 0; X 5 and X 5a are each 
10 independently hydrogen, (C r C 3 )alkyl or hydroxy(d-C 3 )alkyl; R 3 is selected from the 
group consisting of 1-indolyl-CH 2 - 2-indolyl-ChV, 3-indolyl-CH 2 -, 1-naphthyl-CH 2 -, 2- 
naphthyl-CH 2 - 1-benzimidazolyl-CH 2 -, 2-benzimidazolyl-CH 2 -, phenyl-(C 1 -C 4 )alkyl-, 
2-pyridyKC 1 -C 4 )alkyh 3-pyridyl-(C r C 4 )alkyl-, ^pyridyK^-C^alkyl-, phenyl-CH 2 -S- 
CH 2 - t thienyKCi^Jalkyl-, phenyl-(C 0 -C 3 )alkyl-O-CH 2 -, phenyl-CHj-O-phenyl-CHz-, 
15 and 3-benzothienyl-CH 2 -; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each substituent being 
independently selected from the group consisting of methylenedioxy, F, CI, 
CH 3 . OCH 3 , OCF3, OCF 2 H and CF 3 . 
20 A group of compounds, which is preferred among the °B Group" of 

compounds, designated the "C Group", contain those compounds of the "B Group", 
having the formula I as shown hereinabove, wherein R 4 is hydrogen; a is 0; n is 1 or 
2; w is 0 or 1; X 5 and X 53 are each independently, hydrogen, methyl or 
hydroxymethyl, provided that when X 5 is hydrogen then X 58 is not hydrogen; 
25 R 7 and R 8 are each hydrogen; and 

R 3 is phenyl-CH 2 -0-CH 2 -, phenyl-CH 2 -S-CH r , 1-naphthyl-CH 2 -, 2-naphthyl-CH 2 - t 
phenyl-(CH 2 ) 3 - or 3-indolyl-CH^; 

where the aryl portion of the groups defined for R 3 is optionally substituted 
with one to three substituents, each substituent being independently selected 
30 from the group consisting of fluoro, chloro, methyl, OCH 3l OCF 2 H, OCF 3 and 

CF 3 . 
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A group of compounds, which is preferred among th "C Group" of 
compounds, designated the "D Group", contains those compounds of th "C Group", 
having the formula I as shown hereinabove, wherein R 1 is -(CH 2 ) r A\ 
-4CH 2 ) q -(C 3 -C 7 )cycloalkyl or (Ci-CwJalkyl; 
5 where A 1 in the definition of R 1 is optionally substituted with one to three 

substituents, each substituent being independently selected from the group 
consisting of fiuoro, chloro, methyl, OCH 3 , OCF 2 H t OCF 3 and CF 3 ; 
the cycloalkyl and alkyl groups in the definition of R 1 are optionally substituted 
with (C r C 4 )alkyl, hydroxyl, (C,-C 4 )alkoxy, carboxyl, CONH 2l 
10 -SfOJmtC^-CeJalkyl, -CO^CrC^alM ester, 1H-tetrazol-5-yl or 1 to 3 fiuoro; 

Y is O; R 2 is hydrogen, -(Co-CaJalkyKC^-CaJcycloalkyl, phenyl or (C r C 8 )alkyl where 
the (C r C 8 )alkyl group is optionally substituted with hydroxyl, -CF 3 or 1 to 3 halogen. 

A group of compounds, which is preferred among the °D Group" of 
compounds, designated the "E Group", contains those compounds of the B D Group" 
15 wherein w is 0 and n is 1 . 

Another group of compounds, which is preferred among the "D Group" of 
compounds, designated the "F Group", are those compounds of the "D Group", 
having the formula I as shown hereinabove, wherein e is 0; n and w are each 1; 
R 1 is -(CH^-A 1 ; 

20 where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl, pyridyl or pyrimidyl 

which is optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 and OCF 2 H; 
t is 0, 1 or 2; 

25 and R 3 is phenyl-CH 2 -0-CH r , phenyl-(CH 2 ) 3 - or 3-indolyl-CH 2 -. where the aryt 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 or 
OCF 2 H. 

A group of compounds, which is preferred among the "F Group" of 
30 compounds, designated the "G Group", contains those compounds of the "F Group", 
having the formula I as shown hereinabove, wherein X 5 and X 53 are each methyl; R 1 
is -CHrphenyl. -CH 2 -4-fluoro-phenyl, -CH 2 -pyridyl or -CH 2 -thiazolyl and R 2 is 
hydrogen, methyl, ethyl, t-butyl or -CH 2 CF 3 . 
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A group of compounds, which is pref rred among the «G Group- of 
compounds, desfcnated th "G 1 Group", contains those compounds of the «G 
Group", and have the formula 

5 ^?r P CT eric r res r ° p ° to ' ^ ° f - ~* 

R is -CH 2 -phenyl. R 2 , s methyl and R 3 is -(CH^-phenyl; 

R is -CH r phenyl, R 2 is methyl and R 3 is 3-indolyl-CH 2 -; 

R 1 is -CH 2 -phenyl. R 2 is ethyl and R 3 is 3-indolyl-CH r ; 

R 1 Is -C^fluoro-phenyl. R 2 is methyl and R 3 is 3-indolyl-CH 2 - 
10 R^ is -CHrphenyl, R 2 is methyl and R 3 is -CHrO-CHy-phenyr ' 
R is -CHrphenyl. R 2 is ethyl and R 3 is -CH 2 -0-CH rP heny|- 
R is -OVphenyl. R 2 is -CH 2 -CF 3 and R 3 is -CH^CH.-phenyl- 
R is -CH^fluoro-phenyl. R 2 is methyl and R 3 is -CH r O-CH 2 -pheny|- 
R.s -CH 2 -phenyl. R 2 is t-buty. and R 3 is -CH.-O-CH.-phenyl; or 

' S ■ CHrPheny '' RZ iS meth " *"« R 3 - -CH^H^^uorc^heny. 
^B^TTT mjXtUre ° f ^^^^ 

compounds and the separated 3a (R\ ^ ,ev P 
0 ^stereomencmixture. ' ^ ^ ~ ^ * *• 

A group of compounds, which is preferred among the "G Group" of 

ZZT ' 88 shown her * nabwe - "- h Rl is - 

' oxo-2 3 aaVeTrrr mixture of 

3a (R) and 3a-(S) vomers are preferred of the diastereomeric mixture. 
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A group of compounds, which is preferred among the "G Group" of 
compounds, designat d the 'I Group", contains those compounds of the "G Group- 
wherein R 1 is -CH r phenyl or -CH 2 -4-fluoro-phenyl and R 3 is 3-indolyl-CH r . 

The diastereomeric mixture of 2-amino-N-[2-(3a-(R.S)-ben 2 yl-2-methyl-3- 

oxo-2.3,3a,4.67-hexahydro-pyra20lo44,3-c]pyridin-5-yl)-1-(R)-(iH-indol-3-ylme% 
2-oxo-emylJ-isobutyramide is preferred among the "I Group" of compounds and the 
separated 3a-{R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-[2-(3a-(R^ 
2 . 3 .3M.6,7-hexahydro-pyrazolo[4.3-^^ 

oxo-ethyll-isobutyramide is also preferred among the "I Group" of compounds and 
the separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-[2-[3a-(R,SH4-fluoro-benzyl)-2- 
methyl-3-oxo-2.3,3a.4.6J-hexaty 

ylmethy^-oxo^thylj-isobutyramide is also preferred among the 'I Group" of 
compounds and the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture. 

A group of compounds which is preferred among the "G Group" of 
compounds, designated the "J Group", contains those compounds of the "G Group- 
wherein R 1 is -CH 2 -phenyl or -CH^fluoro-phenyl and R 3 is phenyt-CH 2 -0-CH 2 , 

The diastereomeric mixture of 2-amino-N^2-{3a-<R.S)-beri 2 yl^^^ 
0 **2,3,3a,4,6,7-hexahydrc>-pyrazolo[4,3^^ 

oxo-ethylj-isobutyramide is preferred among the "J Group" of compounds, the 
separated 3a-{R) and 3a-(S) isomers are preferred of the diastereomeric mixture, the 
3a-<R) isomer is preferred over the 3a-(S) isomer, and the L-tartaric acid salt of the 
25 3a-{R) isomer is a preferred salt. 

The diastereomeric mixture of 2-amin(>N-I2-(3a^R,S)-benzyl-2-ethyl-3-oxo- 
2.3.3a.4.6.7-hexahydro-pyra2olo[4.3^^ 

ethyl]-isobutyramide is also preferred among the "J Group" of compounds and the 
separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{2-[3a-(R,S)-ben2yl-3^xo-2-(2.2.2- 
tritluoro^thyl)-2.3.3a.4,6.7-hexahydrc)-pyrazolo[4,3^]pyridin-5-yl]-HR)- 
benzyloxymethyl-2-oxo^thylHsobutyramide is also preferred among the "J Group" 
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of compounds, the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture and the 3a-(R) isomer is preferred ov r the 3a-(S) isomer. 

The diastereomeric mixture of 2-amino-N^1-(R)-ben 2 yloxymethyl-2-[3a- 
(R.SH4-fl U oro-benzyl)-2-methyl-3-oxo-2 1 3,3a;4,6 > 7.hexahydro-pyrazolot4,3- 
c] P yrid.n-5- y l]-2-oxo^thylHsobutyramide is also preferred among the -J Group" of 
compounds and the separated 3a-(R) and 3a-<S) isomers are preferred of the 
diastereomeric mixture. 

The diastereomeric mixture of 2-aminc-N-{2-(3a-(R > S)-ben 2y l-2-tert-b U tyl-3- 
ox ^ 2 ,3.3aA6,7-rK»xahydro-pyr^ 

oxo^thylMsobutyramide is also preferred among the "J Group" of compounds and 
the separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

A group of compounds which is preferred among the "D Group" of 
compounds, designated the "K Group", contains those compounds of the "D Group" 
wherein e is 1; n is 1; w is 1; R 1 is -(CH 2 ) r A 1 ; 

where A 1 in the definition of R' is phenyl, thienyl. thiazolyl, pyridyl or pyrimidyi 
which is optionally substituted with one to three substituents. each substituent 
being independently selected from the group consisting of F. CI. Me. OMe 
CF 3 . OCF 3 and OCF 2 H; 
tisO, 1 or 2; 

and R 3 is pheny.-CH.-0-CrV. phenyl-^- or 3-indolyl-CH 2 -. where the aryl 
portion is optionally substituted with one to three substituents. each substituent being 
■ndependently selected from the group consisting of F, CI. Me. OMe. CF 3 OCR or 
OCF 2 H. 3 

A group of compounds which is preferred among the "K Group" of 
compounds, designated the "L Group", are those compounds of the "K Group- 
wherein X 5 and X* are each methyl; R 1 is -CH 2 -phenyl. -CrM-fluoro-phenyl -CH 2 - 
pyndyl or -C^thiazolyl and R 2 is hydrogen, methyl, ethyl, t-butyl or-CH 2 CF 3 . 

^ A group of compounds which is preferred among the "L Group", designated 
the "L Group", are those compounds of the 'L Group" wherein R 1 is -CH rP henyl R 2 
30 »s hydrogen or methyl and R 3 is -CHyO-CH^phenyl. 

The diastereomeric mixture of 2-amino-N-[2-(3a-(R 1 S)-ben 2 yl-3-oxo- 
2,3.3a.4.6.7-hexahydro-pyr^^ 

ethyll-isobutyramide is preferred among the "J Group", the separated 3a-<R) and 3a- 
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(S) isomers are preferred of th diastereomeric mixture and the 3a-(R) isomer is 
pref rred over the 3a-(S) isomer. 

Another group of compounds, which is preferred among the "A Group" of 
compounds, designated the "M Group", contains those compounds of the "A Group", 
5 having the formula I as shown hereinabove, wherein b is 0; X 5 and X 5a are each 
independently hydrogen, (C,-C 3 )alkyl or hydroxy^-CsJalkyl; 
R 3 is selected from the group consisting of 1-indolyl-CH 2 -, 2-indolyl-CH 2 - ( 3-indolyl- 
CH 2 -. 1-naphthyl-CH2-, 2-naphthyl-CH 2 -, l-tenzimidazolyt-CHz-, 2-benzimidazolyl- 
CH 2 -, phenyl-(C r C 4 )alkyh 2-pyridyl-(C 1 -C 4 )alkyl-, 3-pyridyKC 1 -C 4 )alkyl- ) 4-pyridyl- 
10 (C,-C 4 )alkyh phenyl-CH 2 -S-CH 2 -. thienyHCrC^alkyK phenyl-(C 0 -C 3 )alkyl-O-CH 2 -, 
phenyl-CH 2 -0-phenyl-CH 2 -, 3-benzothienyl-CH 2 -, thienyl-CHrO-CHz-, thiazolyl- 
CHt-O-CHz-, pyridyl-CH2-0-CH 2 -, pyrimidyl-CH 2 -0-CH r and phenyl-0-CH2-CH 2 ; 

where the aryl portion(s) of the groups defined for R 3 are optionally 

substituted with one to three substituents, each substituent being 
15 independently selected from the group consisting of methylenedioxy, F, CI. 

CH 3l OCH 3 , OCF3, OCF 2 H and CF 3 . 

A group of compounds, which is preferred among the "M Group" of 
compounds, designated the "M 1 Group", contains those compounds of the "M 
Group", having the formula I as shown hereinabove, wherein R 4 is hydrogen; a is 0; 

20 n is 1; w is 1; e is 0; X 5 and X 58 are each independently, hydrogen, methyl or 
hydroxymethyl, provided that when X 5 is hydrogen then X 53 is not hydrogen; R 7 and 
R 8 are each hydrogen; Y is oxygen; R 2 is hydrogen, methyl, ethyl, propyl, i-propyl, t- 
butyl, -CH 2 CF 3 , CF 3 or -CH 2 -cyclopropyl; R 1 is CH r A\ where A 1 in the definition of 
R 1 is phenyl, thienyl, thiazolyl, pyridyl or pyrimidyl which is optionally substituted with 

25 one to three substituents, each substituent being independently selected from the 
group consisting of F, CI, Me, OMe. CF 3l OCF 3 and OCF 2 H; and R 3 is phenyl-CH 2 - 
0-CH 2 -, phenyl-(CH 2 ) 3 -, 3-indolyl-CH 2 -, thienyl-CH 2 -0-CH 2 -, thiazolyl-CH2-0"CH r , 
pyridyl-CH 2 -0-CH 2 - , pyrimidyl-CHz-O-CIV or phenyMD-CH 2 -CH 2 , where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 

30 independently selected from the group consisting of F, Cl f Me, OMe, CF 3 , OCF 3 and 
OCF 2 H. 

A group of compounds, which is preferred among the *M 1 Group" of 
compounds, designated the "N Group", contains thos compounds of the "M 1 
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Group". having the formula I as shown hereinabove, wh rein X s and X 5 * are ach 
methyl; R* is m thyl. thyl. or -CH 2 CF 3 ; A' is phenyl optionaHy substituted with one 
to three subsets, each substituent being independently selected from the group 
consisting of F, CI, Me. OMe. CF, OCF 3 and OCF 2 H; R 3 is P heny,-CH 2 -0-C H2 - 
5 phenyls- or thienyl-CH 2 -0-CH 2 - where the ary. portion is optionaHy substituted 
wrth one to three substituents, each substituent being independently selected from 
the group consisting of F, CI, Me, OMe, CF 3 . OCF 3 and OCF 2 H. 

Another group of compounds, which is preferred among the "M 1 Group" of 
compounds, designated the "O Group", contains those compounds of the "M 1 
10 Group', having the formula I as shown hereinabove, wherein X s and X 5 - are each 
methyl; R* is methyl, ethyl, or CH 2 CF 3 ; A< is 2-pyndy. or 3-pyndy. optionaHy 
subset* with one to two subsets, each substituent being independent* 
selected from the group consisting of F. CI. Me, OMe, CF, OCF 3 and OCF 2 H- R> is 
Pheny^-O-CH,, phenyl^- or thienyl-CH.-0-CH,- where the ary, portion is 
15 opt.ona.ly substituted w*h one to three substituents. each substituent being 
•ndependentiy selected from the group consisting of F. CI. Me. OMe, CF 3 , OCF 3 and 

Another group of compounds, which Is preferred among the -M' Group- of 
compounds, donated me 'P Group-, conteins those compounds of .he "M* 
Group .having the formuta , a, shown hereinabove, wherein X' and X* are each 
«•* R> | s mem,,, ethyi. or C Hj Cf t A 1 is phen», op.iona.iy substtuted with on. to 
•hree subverts, each subs.«uen, being independency seteeted from the group 
«*. =f F. a. Me, OMe, CF, OCF, and OCF 2 H; R 3 is 2^0^^ 0 

^^H^Hr^.h.arytpor^iscWcna.ysubs.Hu.ed with one to two 
subMuems. each subsmuen, ^ ^ ^ 

consisting of F, CI, Me. OMe. CF,, OCF, and OCFjH. 

A group of compounds, which is preferred among the -O Group- „f 
compounds, designated me "Q Group-, ccntwns those compounds of .he "O Group- 
having the formula p ' 



30 




WO 97/24369 



PCT/EB96/01353 



-16- 
th racemic-diastereomeric mixtures and optical isom rs of said compounds wh rein 
R 2 is methyl; A 1 is 2-pyridyl; and R 3 is -CH 2 -0-CH 2 -phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH 2 -0-CH 2 -3-chloro-phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH 2 -0-CH 2 -4-chloro-phenyl; 
5 R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CHrO-CH^^-di-chloro-phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH r O-CH 2 -3-chloro-thiophene; or 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH 2 -OCH 2 -2,4-di-fluoro-phenyl. 

The diastereomeric mixture of 2-amino-N-{1-(R)-benzyloxymethyl-2-(2- 
methyl-3-oxo-3a-(R,S)-pyridin-2-ylmethyl-2,3 i 3a,4 l 6 ( 7-hexahydro-pyra20lo[4 l 3- 
10 c]pyridin-5-yl)-2-oxo-ethyl]-2-methyl-propionamide is preferred among the a Q Group" 
of compounds and the separated 3a-(R) and 3a~(S) isomers are preferred of the 
diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{1-(R)-(3-chloro-benzyloxy-methyl)- 
2-oxo-2-[3^xo-3a-(R,S)-pyridin^ 
1 5 hexahydro-pyrazolo[4,3-c]pyridin-5-ylJ-ethyl}-2-methyl-propionamide is preferred 
among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) isomers 
are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{1-{R)-(4-chloro-benzyloxy-methyl)- 
2-oxo-2^3-oxo-3a-(R.S)-pyridin-2-ylm^ 
20 hexahydro-pyrazolo[4 ( 3-c ]pyridin-5-yl]-ethy^2-methy!-propionamide is preferred 
among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) isomers 
are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{1-(RM2 f 4-dichloro- 
benzyloxymethyl)-2-oxo-2-[3^xo-3aK 
25 2 ) 3,3a ( 4 l 6J-hexahydro-pyrazolot4>c]pyridin-5-ylHthyI}-2-methyli3ropiona 

preferred among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) 
isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{1-(RH4-chloro-thiophen-2- 
ylmemoxymethyl)-2-oxo-2-[3-oxo-3a^ 
30 2,3 l 3a,4,5J-hexahydrt>-pyrazo!o[3^ is 
preferred among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) 
isomers are preferred of the diastereomeric mixture. 
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Th diastereom ric mixture of 2-amino-N-{1- ( R)-(2,4-difluoro-ben 2 yloxy- 
methyl)-2-oxo-2-f3H)xo-3a-(R.S)-pyn d in-^^ 

2.3 3aA67-hexahydr^^^ ^ 

preferred among the "Q Group- of compounds and the separated 3a-(R) and 3a-(S) 
isomers are preferred of the diastereomeric mixture. 

A group of compounds which contains intermediates useful in synthesizing 
the compounds of formula (I) are of the formula 



R1 




(CH2) W 



the racem,c-diastereomeric matures and optica, isomers of said compounds and the 
Pharmaceutically-acceptable salts thereof, wherein e is 0 or 1; „ and w are each 
^e P end e nt.y0.1or2. proved that w and n cannot both be 0 at the same «me 
R,s hydrogen, -CN. -(CH^X^X*. -(CH 2 ) q N(X«,C(0)(CH 2 VA\ 
■(CH^SO^)^. -(CH^X^X 8 . -(CH 2 ), N (X« TO N(X«)(CH^ 

<OH WO) OA -(C^CWCH^. K(W -(CH 2 ) q OC ( 0,^ ' 
-(CH 2 ) q OC(0) ( CH 2)r A\ -(CH^OCCONfX^-A 1 . - Wq OC(O n ^ 
-(CH 2 ) q C(0)XV(CH 2 ) q C(0)(CH 2V A^ ** 1 

-(CH 2)qN (X«)S0 2N( X W , -(CH 2)q S(0)^. -(CH^OUCH^. 

tn^Z^T' <C "^WW W,.^,, 

-(CH^-Y -(CH^A* or^CH^CH^Ca-C^cycloalkyl. 

where the a, ky , and cyc.oa.Ky, groups in the define of R 1 are opt.ona.ly 
substrtuted with (C.-Oa.ky,. hydroxy., (C^alkoxy, carboxy.. CONH 2 
^(OUC^alkyl. -CO^-Qalkyl. 1H-tetrazo^5-yl or 1 to 3 fluoro- Y 1 is O 
S(0, m . -C(0 )NX °, -CH=CH-, -C^-, .^0(0), -C(0)NX«, -C^ ' 
-OCWXV or -OC(O)-; q is 0. 1. 2. 3 or 4; t is 0. 1. 2 or 3- 
said (CH,,, group and (CH,), group may each be optionaHy substituted with 1 
to 3 fluoro. 1 or 2 (Chalky., hydroxy.. (C^Jalkoxy. carboxy.. -CONH, 
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-S(0) m (C,-C 6 )alkyl, -C0 2 (C,-C 4 )alkyl ester, or 1H-tetrazol-5-yl; 
R 2 is hydrogen, (d-Cdalkyl. -(Co-CaJalkyKCrCJcycloalkyl. -(C-Qalkyl-A 1 or A 1 
where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally 
substituted by hydroxyl, -C(0)OX 6 , -C(0)N(X 6 )(X 6 ). -NfX^fX 6 ). 
-S^U^-CeJalkyl. -C(0)A\ -C(0)(X 6 ), CF 3 , CN or 1 to 3 halogen; 
A 1 for each occurrence is independently (C^cycloalkenyl. phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partly 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
havng 1 to 4 heteroatoms independently selected from the group consisting of 
nrtrogen. sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
.ndependentJy selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents. each substituent independently selected from the group 
consisting of F, CI. Br. I. OCF 3 , OCF 2 H. CF 3 . CH 3 . OCH 3 . -OX 6 
-C(0)N(X 6 )(X 6 ). -QOOX 6 . oxo, (C^alkyl. nitro. cyano. benzyl. 
-S(OUC,-C 6 )alkyl. 1H-tetrazol-5-yl. phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy. -N(X 6 )(X 6 ). -NfX^CfOXX 6 ). -SO^XX 6 ). 
-N(X 6 )S0 2 -phenyl. -N(X*)S0 2 X 6 , -CONX'V 2 , -SC^NX'V 2 -NX 6 SO X 12 
-NX*CONX"X 12 . -NX^NX'V 2 , -NX'C(0)X« imidazolyl. thiazoly. " and 
tetrazolyl. provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted by one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-CeJalkyl; 

the optionally substituted (C,-C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy. (C r 
C 6 )alkoxycarbonyl. -S'O^C-QOalkyl. 1 to 5 halogens. 1 to 3 
hydroxy, 1 to 3 (C^-C^alkanoyloxy or 1 to 3 (C,-C 6 )alkoxy; 
X" is hydrogen. (A-C^alkyl. phenyl, thiazolyl, imidazolyl, furyl or 
thienyl. provided that when X 12 is not hydrogen. X 12 is optionally 
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substituted with one to three substituents ind pendently sel cted from 
the group consisting of CI, F, CH 3 . OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r -L'-(CH 2 ) r - 
L^sC(X 2 )(X 2 ).O.S(0) m orN(X 2 ); 
2 r for each occurrence is independently 1, 2 or 3- 

X for each occurrence is independently hydrogen, optionally substituted (C,- 

<C Z SUbS,,tU,ed (P ™**" 1 * — - 0^ subbed 
^ and optonaHy substituted (C^cycloalky, in the definition of X 2 are 
o^nally .dependent* substituted « -S^-C^ky,. -C(0)OX 3 1 to 5 
10 halogens or 1 to 3 OX 3 ; 1,1 1 t0 5 

X 3 for each occurrence is independently hydrogen or (Chalky." 

ll'ToTr™ " ind6Pendent,y hydr09en ' S ~ (C- 

Ce alky,, (C^halogenated alky., optionally substituted (C 3 -C 7 )cydoalky. (C C 

is et^t* ^ optiona,,y ~ ^ « ~ 

CO fC -f 4 ■ . , ^ (C, " C4)a,k0Xy> Carb0X y | - C0NH * -StOWC.CeJalkyl. 
-C0 2 ( Cl -C 4 )alkyl, 1H-tetrazol-5-yl or 1 or 2 (C t -C 4 )alkyl or 

7c^r *"° X ° 9f0UPS ° n ^ at ° m a " d ^ * - ^alkyl. the two 

X 7 is hydrogen or (Chalky, optionally substtuted with hydroxyl- and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

X s and X« cannot be hydrooen when it Is attached to C<0) or SO in , 
C(0)X«, C(0)X", SOpf o, SO*", and 
when R* is hydrogen then R 1 is not -OteCH-phenyl 

ta. * '™ UP . 0 ' i " temMate «•«■* <*«™> ^ong toe fcreg o ing ^ up „ 

T^' TT" - ^ — °°~ *— ° 

*• (CrC J*y, and ((VC^doalM groups are op,^ ^ 

select fron, „e group consist*, of F, a. Me. nte^. CF , ^ 
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and OCF 2 H; R 2 is hydrog n, {C r C 8 )a1kyl, (Co-C 3 )alkyl-(C 3 -C 7 )cycloalkyl l phenyl, or 
(d-C 3 )alkyl-phenyl where the alkyl and phenyl groups are optionally substituted with 
1 to 3 substituents independently selected from the group consisting of F, CF 3l OH 
and methoxy. 

5 A group of compounds preferred among the "AA Group" compounds, 

designated "BB Group", contains those compounds of "AA Group" wherein w is 1; e 
is 0; R 1 is -CH 2 -pyridyl, -CH 2 -thiazolyl, or -CH 2 -phenyl optionally substituted with 1 to 
3 substituents independently selected from the group consisting of fluoro and chloro; 
and R 2 is hydrogen, (C 1 -C 4 )alkyl or phenyl where the (C,-C 4 )alkyl or phenyl groups in 

10 the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

Compounds which are preferred among the "BB Group" compounds is the 
diastereomeric mixture of a compound wherein R 1 is -CH 2 -phenyl and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-(S) isomers are preferred of the 

1 5 diastereomeric mixture. 

Another group of intermediate compounds which are useful in the synthesis 
of the compounds of formula (I) have the formula 



R 1 




(III) 

20 the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 
Z 100 is methyl, BOC. CBZ, CF 3 C(Oh FMOC, TROC, trityl. tosyl, CH 3 C(0)- or 
optionally substituted benzyl which optionally substituted with methoxy, dimethoxy or 
nitro; e is 0 or 1 ; n and w are each independently 0, 1 or 2, provided that w and n 
cannot both be 0 at the same time; 

25 R 1 is hydrogen, -CN, ^CH 2 ) q N{X*)C(0)X?. -(CH 2 ) q N(X 6 )C(0)(CH 2 ) r A 1 , 

-(CH^NtX^SOz^HJrA'.^CH^NtX^SO^ 6 , -(CH 2 ) q N(X 6 )C(0)N(X 6 )(CH 2 ) r A 1 , 
-(CH 2 ) q N(X 6 )C(0)N(X 6 )(X 6 ), -(CH^C^NtX^JX 6 ), -(CH^CtOJNtX^tCH^-A 1 , 
-(CH 2 ) q C<0)OX 6 , -(CH 2 ) q C(0)0(CH 2 )rA\ -(CH 2 ) q OX 6 , -(CH^OC^X 6 , 
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-(CH 2 ) q OC(0)(CH 2 ) r A\ *(CH 2 ) q OC(0)N(X 6 )(CH 2 )»-A 1 ( -(CH 2 ) q OC(0)N(X 6 )(X 6 ), 
-(CH 2 ) q C(0)X 6 , -(CH 2 ) p C(0)(CH 2 ) r A 1 , -(CH 2 ) q N(X 6 )C(0)OX 6 l 
-(CH 2 ) q N(X 6 )S0 2 N(X 6 )(X 5 ), -(CH^O)^ 6 , -(CH 2 ) p S(0) m (CH 2 ) r A 1 , 
-(C r C 10 )alkyl ( -(CH 2 ) r A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CH^-Y^CrCeJalkyl, 
5 -<CH 2 ) q -Y 1 -(CH 2 ) r A 1 or -(CH 2 ) q -Y 1 -(CH 2 ) r (C3-C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (C r C 4 )alkyl, hydroxyl, (C r C 4 )aikoxy, carboxyl, CONH 2l 
-S(0) m (C r C 6 )alkyl, -C0 2 (C r C 4 )alkyl. 1H-tetrazol-5-yl or 1 to 3 fluoro; 
Y 1 is O, S(0) mi -qOJNX 6 , -CH=CH-, -OsC-, -N(X 6 )C(0), -C(0)NX 6 1 
1 0 -C(0)0, -OC(0)N(X 6 ) or -OC(O); 

q is 0, 1, 2, 3 or 4; 
tisO, 1, 2 or 3; 

said (CH 2 ) P group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (C 1 -C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (C 1 -C 6 )alkyl l 
15 -C0 2 (C r C 4 )alkyl, 1H-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 (C^C^alkyl; 

R 2 is hydrogen, (CfCeJalkyl, ^Co-C^alkyHCrCaJcycloalkyl, -(C^C^alkyl-A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally 
substituted with hydroxyl, -CCOOX 6 , -C(0)N(X 6 )(X 6 ), -NfX 6 )^ 6 ), 
-SfOUCrCeJalkyl, -C(0)A 1 , -C{0){X% CF 3 , CN or 1 to 3 halogen; 
20 A 1 for each occurrence is independently (C5-C 7 )cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
25 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
30 optionally both rings if A 1 is a bicyclic ring system, with up to three 

substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 , -OX 6 , 
-C(0)N(X 6 )(X 6 ), -CfOJOX 6 , oxo, (C^alkyl, nitro, cyano, benzyl, 
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-S^^-CeJalkyl. 1H-tetrazo.-5-y.. phenyl, phenoxy, pheny.alky.oxy 
hatoph ny.. methy, n di xy, -N^X 6 ). -N^OXX 6 ), -S0 2 N(X 6 )(X 6 ) 
-Np^SOrphenyl. -N(X*)S0 2 X*, -CONX'V 2 -S0 2 NX 1 Y 2 -NX'SO X 12 

-NX^ONX^X" -NJ^SO N* 11 y'2 M V 6«/«,»,i2 2 ' 

a a , NX SOaNX X , -NX 6 C(0)X ,2 l imidazolyl, thiazolyl and 

tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Chalky.; 

the optionally substituted (Chalky! defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
Cs)alkoxycarbonyl. -SCOWC^alkyl. 1 to 5 halogens. 1 to 3 
hydroxy, 1 to 3 (C^oJalkanoyloxy or 1 to 3 (C^alkoxy 
X" is hydrogen, ( Cl -C 6 )alkyl. phenyl, thiazolyl. imidazolyl. furyl or 
thienyl. provided that when X« is not hydrogen. X" is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI. F. CH 3 . OCH 3 . OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CrU-L'-fCHA-; 
L^sC(X 2 )(X 2 ).O.S(0) m orN(X 2 ); 
^ r for each occurrence is independently 1 , 2 or 3- 

X for each occurrence is independently hydrogen, optionally substituted ( Cl - 
Ce)alky,. or optionaHy substituted (C^cycloalky.. where the optionally substituted 
(Chalky! and optionally substituted (CVC 7 )cyc.oa.ky. in the definition of X 2 are 
opt.ona.ly independently substituted with -S^WC^alky.. -C(0)OX 3 1 to 5 
halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C^alkyl; 

X 6 for each occurrence is independently hydrogen. optionaHy substituted (C,- 

C 6 )a.ky.. (C^hatogenated alkyl. optionaHy substituted (C 3 -C 7 )cydoa.ky,. {Cr C T y 

ha.ogenatedcyc.oa.kyl. where optionally substituted (C,-C 6 )alky, and optionally 

substHuted (^cydoalky. in the definrtion of X« is optionaHy independently 

substituted with hydroxy.. (C r C 4 )a.koxy. carboxy.. CONH 2 . -SCOUC^alkyl. 

-COzfC-C^afkyl. 1H-tetrazo.-5-yl or 1 or 2 (C-C^alkyl; or 

where there are two X 6 groups on one atom and both X 6 are (Chalky., the two 

(C-CeJalkyl groups may be optionally joined and, together with the atom to which the 
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X 7 is hydrogen or (C^alkyl optionally substituted with hydroxy!- and 
m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(0) or SO in th* f„ 
C(0)X 6 , C(0)X' 2 . SO.X 6 or S0 2 X«. 2 6 

when R 2 is hydrogen then R 1 is not -CH=CH-phenyl 
when R 2 is H and R 1 is -CH 2 -CH=CH-Ph, then Z™ is not BOC 
10 when R 2 is H and R 1 is then Z 100 is not BOC 

when R 2 is H and R< is -CH 2 -C(CH 3 )=CH, then 2- is not BOC and 
when R is phenyl and R 1 is -CH 3 . then Z 100 is not CH&oy 

15 is 1- " ' ^ th ° Se ° 0mpoun * wnerei " w is 0 or 1; „ 



100 



is BOC. methyl, benzyl or CBZ; 



25 



30 



«i A' . ft. deWon „ R . „ 

— ^.-^^^ >0M , CF3 ^ 

* * (C ,^ alkyl . HC^wc^c^. phenyl , „ 

ft. a, M and phe ny1 sraups „ ^ « 

of fluoro and chtoro: and R* fe hydro™ , c - .... , „ ^ P C ° nsls,,n9 
Clalkvi™.* , ""Wgan. (C-CJalkyl or phenyl where the (C,- 

C« or ph^y, group, m deMto, „ R * is op6ona|ly ^ ' 
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Compounds which are preferred among the "DD Group" compounds is the 
diastereomeric mixture of a compound wherein R 1 is -CH 2 -phenyl and R 2 is methyl or 
hydrogen; and the separated 3a-{R) and 3a-<S) isomers are preferred of the 
diastereomeric mixture. 

Yet another group of compounds which are useful in the synthesis of the 
compounds of formula (I) contains those compounds of the formula 

0 X 4 
R 1 || R 3 | 

R O 




(IV) 

the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 
10 Z 200 is t-BOC. CBZ, CF 3 C(0)-, FMOC. TROC. trityl. tosyl or optionally substituted 
benzyl which is optionally substituted with methoxy. dimethoxy or nitro; 
eisOorl; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
Y is oxygen or sulfur; 

R 1 is hydrogen. -CN. -(CH^N^CfOJX 6 . -(CH^NfX^CfOXCH^-A 1 . 
^CH^N^SO^CH^-A 1 . -{CH 2 ) Q N(X 6 )S0 2 X 6 . -(CH 2 ) q N(X 6 )C(0)N(X 6 )(CH 2 ) r A 1 
-(CH^JC^NtX^fX 8 ), -(CH 2 ) q C(0)N(X 6 ) (X 6 ).-(CH 2)q C(0)N(X 6 )(CH 2 ) r A 1 . ' 
-<CH 2 ) q C(0)OX 6 , -{CH^CCOOCCHjVA 1 . -(CH 2 ),OX 6 . -(CH 2 ) q OC(0)X 6 . 
-(C^OCCOKCH,),^ 1 , -(CH^OCfONfX^tC^rA 1 . -(CH^OCfOMX 6 )^. 
-(CH 2 ) q C(0)X 6 . -(CH 2 ) q C(0)(CH 2 ) r A\ -(CH 2 ) q N(X 6 )C(0)OX 6 , 
•(CH 2 ) q N(X 6 )S0 2 N(X e )(X 6 ), -(CH 2 ) q S(0 )m X 6 . -(CH^OWCH^rA 1 . 
-(CrCoJalkyl, -(CH,)^ 1 . -(CH^^-C^cycloalkyl, -(CH 2 ) q -Y 1 -(C 1 -C 6 )alkyl, 
^CH^-Y^CH^-A 1 or -(CH 2 ) q -Y 1 -(CH 2 HC 3 -C 7 )cycloalkyl ; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (C^alkyl, hydroxy!. (C-C^alkoxy. carboxyl. CONH 2 . 
-SCOUC-CeJalkyl. -C0 2 (C,-C 4 )alkyl ester. 1H-tetrazol-5-yl or 1 to 3 fluoro; 
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Y 1 is O, S(0) m . -CCOJNX 6 . -CH=CH-, -CC-. -N(X*)C(0). -C(0)NX 6 
-C(0)0, -OC(0)N(X 6 ) or -OC(0); 
qisO. 1,2, 3 or 4; 
tisO, 1,2 or 3; 

5 said (CH 2 ) q group and (CH,), group may each be optionally substrtuted with 

hydroxyl. (d-C^alkoxy. carboxyl, -CONH 2 , -S(0) m (C r C 6 )alkyl 
2 -00,(0,-0^1. IH-tetrazol-5-yl. 1 to 3 fiuoro or 1 or 2 ( Cl -C 4 )alkyl 
R * hydrogen, (Chalky!. -(Co-C 3 )alkyKC3-C 8 )c y cloalk y i. -(d-O^kyl-A 1 ' or A 1 
where , the a.ky, groups and the cydoalky, groups in the definition of R 2 are optional* 

CHOJA . -C(0)(X ). CF 3 . CN or 1 to 3 halogen: 
R'feA'. (C r C,„)alkvl. -(CVCrfailoM', -(C^kyH^-Ocycloalky. 

-(C,^ M . X . (Cl <^, KC ,^^ x ,. (Co<;s)alky| ^, w 

-(C.^jaftyl-XVC-OalkyHCj-Ocycloalkyl; 

« ^^^Win^^«toofR J isop l k)nally 8U bs« ute d^ r , 
-S(0)„,{C,-Cyalkyl, -C(0)OX 3 , 1 to 5 halogens or 1 to 3 0X J 
X' is o. S(0)„. -N(X 2 )C(OK -C(0)N(X ! K -OC(O h -0(0)0. -CX'=CX ! 
-N(X ! )C<0)0-. OC(0)N(X ! )- or -f>C-; 
* is hydrogen, (C,^ w (C^oa** or R , is ^ ^ ^ R3 

T 10 ^ ^ ~ ^ (Cr 
» Pt-hr satu*ed or My saturated 4- to B^noer* ^ ^ 

to 4 heteroatoms independent selected from the group mnsl ^ „ 9 

•% **uratod 5. o, e^emoered ring, rosed to a padially satoratod. fully unsaturated 
- or *me mbere d ^ „ naw „ g , |o « 

-^n^seiectod^.hegroup^s^of^rog.n.sur^andoxygen. 

to 1*7" W '''^ * *" " « « ■» ""^ atom 
to which X^ is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



20 



X^ X* 



30 R 6 is a bond or is (CHz) a < CH 2)b 
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wh re a and b are independ ntly 0, 1. 2 or 3; 

X 5 and X 5 " are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (C^CeJalkyl; 

the optionally substituted (C-Qalkyl in the definition of X s and X fe is 
5 optionally substituted with a substituent selected from the group 

consisting of A 1 . -OX 2 , -S(0) m (C r C 6 )alkyl. -C(0)OX 2 . 
(C 3 -C 7 )cycloalkyl. -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ). 
or the carbon bearing X 5 and X 5 " forms an a.kylene bridge with the nrtrogen 
atom bearing Z*» and R 8 where the alkylene bridge contains 1 to 5 carbon 
10 atoms provided that X 5 or X* but not both may be on the carbon atom and 

2 orR but not both may be on the nitrogen atom; 
or X 5 is taken together with X* and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 5 * and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
•ndependently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond. O or N-X 2 . provided that when a and b are both 0 then Z 1 is not 
25 N-X 2 or O; 

R 8 is hydrogen or optionally substituted (A-CJalkyl; 

where the optionally substituted (Chalky! in the definition of R 8 is 
optionally independently substituted with A 1 . -C(0)CHC r C e )alkyl. 
-S(0) m (CrCe)alkyl. 1 to 5 halogens. 1 to 3 hydroxy. 1 to 3 -0-C(0)(C r 
30 C 10 )alkyl or 1 to 3 (C,-C 6 )alkoxy; or 

A 1 for each occurrence is independently (C^cydoalkenyl. phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
hav.ng 1 to 4 net roatoms independently selected from th group consisting of 
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oxygen. sutfur and nitrogen, or a bicydic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
5 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents. each substituent independently selected from the group 
10 consisting of F. CI. Br, I. OCF 3 , OCF 2 H. CF 3 . CH 3 . OCH 3 , -OX 6 

-C(0)Ntf)(x\ -CfOOX 6 , oxo, (Chalky., nitro, cyano, benzyl. 
-SfOUC^alkyl. IH-tetrazol-5-yl. phenyl, phenoxy. phenylalkyloxy 
halophenyl. methylenedioxy. -NOfyx 6 ). -NfX^OXX 6 ), -SO^pc 6 ). 
-NfX'jSCVphenyl, -N^SOjX 6 , -CONX 11 X 12 , -SC^NX^X 12 -NX 6 SO X 12 
15 -NXWV 2 . -N^NX"* 2 , ^C(0)X«. imidazolyl. thiazoly, ' and 

tetrazolyl. provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (C,-C 6 )alkyl; 

the optionally substituted (C^alkyl defined for X 11 is 
0 optionally independently substituted with phenyl, phenoxy. (C,- 

C e )alkoxycarbonyl t -SfOMC-C^alkyl. 1 to 5 halogens. 1 to 3 
hydroxy, 1 to 3 (C^-CoJalkanoyloxy or 1 to 3 (Ci-Cgjalkoxy; 
X 12 is hydrogen. (d-C^alky!, phenyl, thiazolyl, imidazolyl. furyl or 
thienyl. provided that when X 12 is not hydrogen. X 12 is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI. F. CH 3 . OCH 3 . OCF 3 and CF 3 ; 
or X" and X 12 are taken together to form -(CH 2 ) r -L 1 -(CH 2 ) r -; 
L 1 isC(X 2 )(X 2 ).O.S(0) m orN(X 2 ); 
r for each occurrence is independently 1. 2 or 3; 

> X 2 for each occurrence is independently hydrogen, optionally substituted <C r 
C 6 )alkyl. or optional* substituted (C 3 -C 7 )cycloalky.. where the optionally substituted 
(C^jalkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 2 are 
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optionally independently substituted with -SfOUC-CeJalkyl. -C(0)OX 3 . 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C,-C B )alkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C,- 
5 C 6 )alkyl, (C 2 -C e )halogenated alkyl, optionally substituted (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )- 
halogenatedcycloalkyl, where optionally substituted (C-CeJalkyI and optionally 
substituted ^-C^cycloalkyl in the definition of X 6 is optionally independently 
substituted with hydroxy!. (C-C^alkoxy. carboxyl, CONH 2 , -SfOWC^alkyl, 
-COjfCrC^alKyl, 1H-tetrazol-5-yl or 1 or 2 (C r C 4 )alkyl; or 
10 when there are two X 6 groups on one atom and both X 6 are (O^kyl. the two (C,- 
C 6 )alkyl groups may be optionally joined and, together with the atom to which the two 
X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen 
sulfur or NX 7 ; 

X 7 is hydrogen or (C-CeJaikyl optionally substituted by hydroxyl; and 
15 m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X" cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
0(O)X 6 . C(0)X 12 , SC^X 6 or S0 2 X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH^MCHA- is 2 or 



20 3 



Compounds which are preferred of the foregoing compounds of formula (IV) 
is the compound wherein e is 0; Y is O; R 1 is -CH rP henyl; R 2 is methyl or hydrogen 
n is 1; wis 1; R 3 is -CH r O-CH 2 -phenyl; R 4 is hydrogen; X 4 is hydrogen; R 6 is 
-CtCHa)^; z 200 is BOO and R 8 is hydrogen. 
25 This invention also provides: 

a method for increasing levels of endogenous growth hormone in a human or 
other animal which comprises administering to such human or other animal an 
effective amount of a compound of Formula I; 

a pharmaceutical composition useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which 
comprises an inert carrier and an effective amount of a compound of Formula I; 

a pharmaceutical composition useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which 
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compris s an inert carrier, an effective amount of a compound of Formula I and 
anoth r growth hormone secretagogue such as, GHRP-6, Hexarelin. GHRP-1, IGF- 
1 , IGF-2, B-HT920 or growth hormone releasing factor (GRF) or an analog thereof; 
a method for the treatment or prevention of osteoporosis which comprises 
5 administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective in treating or preventing 
osteoporosis; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of a 
10 bisphosphonate compound such as alendronate, and especially preferred is the 
bisphosphonate compound ibandronate, and a compound of Formula I; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
estrogen or Premarin® and a compound of Formula I and optionally progesterone; 
1 5 a method to increase IGF-1 levels in IGF-1 deficient humans or other animals 

which comprises administering to a human or other animal with IGF-1 deficiency a 
compound of Formula I; 

a method for the treatment of osteoporosis which comprises administering to 
a human or other animal with osteoporosis a combination of an estrogen agonist or 
20 antagonist such as tamoxifen, droloxifene, raloxifene and idoxifene and a compound 
of Formula I; 

a particularly preferred method for the treatment of osteoporosis comprises 
administering to a human or other animal with osteoporosis a combination of an 
estrogen agonist or antagonist such as C/s-6-(4-fluoro-phenyl)-5-{4-(2-piperidin-1-yl- 
25 emoxy)-phenyl^5 l 67 t 84etrahydro-naphthalene-2-ol; 

(-)^$-6-phenyl-5H4-{2-py^ 
naphthalene-2-ol; 

os^henyk5-[4-(2-pyrolkfirvV 
naphthalene-2-ol; 
30 ris-HffiJyrolodinoethoxy-yi^ 
naphthalene; 

H^'-pyiTOlkfinoethoxyphenyl}^ 
tetrahydroisoquinoline; 
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c«^4-hydroxyph nyl)-5-[4-(2-pip ridin-l-yl-ethoxyJ-phenylJ-S.ej.S- 
tetrahydro-naphthalene-2-ol; or 

H4-pyrolidinolemoxyphenyl^^ 
isoquinoline and a compound of Formula I; 

a method for the treatment of osteoporosis which comprises administering to 
a human or other animal with osteoporosis a combination of calcitonin and a 
compound of Formula I; 

a method for increasing muscle mass, which method comprises administering 
to a human or other animal in need of such treatment an amount of a compound of 
Formula I which is effective in promoting release of endogenous growth hormone- 
and 

a method for promoting growth in growth hormone deficient children which 
comprises administering to a growth hormone deficient child a compound of Formula 
I which is effective in promoting release of endogenous growth hormone. 

This invention further provides a method for treating or preventing diseases 
or conditions which may be treated or prevented by growth hormone which 
composes administering to a human or other animal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective in promoting 
release of endogenous growth hormone. 

In another aspect, this invention provides methods for treating or preventing 
congestive heart failure, frailty associated wrth aging, and obesity which comprise 
adm,n.stering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective in promoting release of 
endogenous growth hormone; of the instant method it is preferred that the disease or 
condition to be treated or prevented is congestive heart failure or frailty associated 
with aging. 

In another aspect, this invention provides methods for accelerating bone 
fracture repair, attenuating protein catabolic response after a major operation 
reducing cachexia and protein loss due to chronic illness such as AIDS and cancer 
accelerating wound healing, and accelerating the recovery of bum patients or 
patients having undergone major surgery, which comprise administering to a human 
or other animal in need of such treatment an amount of a compound of Formula I 
which is effective in promoting releas of endogenous growth hormone; of the instant 
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method a preferred method of use is to accelerat bone fracture repair or for 
accelerating the recov ry of patients having undergone major surgery. 

In yet another aspect, this invention provides methods for improving muscle 
strength, mobility, maintenance of skin thickness, metabolic homeostasis and renal 
5 homeostasis, which comprise administering to a human or other animal in need of 
such treatment an amount of a compound of claim 1 which is effective in promoting 
release of endogenous growth hormone. 

The instant compounds promote the release of growth hormone which are 
stable under various physiological conditions and may be administered parenterally, 
10 nasally or by the oral route. 

Detailed Description of the Invention 
One of ordinary skill will recognize that certain substituents listed in this 
invention may have reduced chemical stability when combined with one another or 
with heteroatoms in the compounds. Such compounds with reduced chemical 
1 5 stability are not preferred. 

In general the compounds of Formula I can be made by processes which 
include processes known in the chemical arts for the production of compounds. 
Certain processes for the manufacture of Formula I compounds are provided as 
further features of the invention and are illustrated by the following reaction 
20 schemes. 

In the above structural formulae and throughout the instant application, the 
following terms have the indicated meanings unless expressly stated otherwise: 

The alkyl groups are intended to include those alkyl groups of the designated 
length in either a straight or branched configuration which may optionally contain 
25 double or triple bonds. Exemplary of such alkyl groups are methyl, ethyl, propyl, 
isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, hexyl, isohexyl, ally I, 
ethynyl, propenyl, butadienyl, hexenyl and the like. 

When the definition Co-alkyl occurs in the definition, it means a single 
covalent bond. 

30 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration which 
may optionally contain double or triple bonds. Exemplary of such alkoxy groups are 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, 
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TRH 



Thyrotropin rel asing hormone 
2,2,2-Trichloroethoxycarbonyl 



TROC 



The compounds of the instant invention all have at least one asymmetric 
center as noted by the asterisk in the structural Formula l t above. Additional 
5 asymmetric centers may be present on the molecule depending upon the nature of 
the various substituents on the molecule. Each such asymmetric center will produce 
two optical isomers and it is intended that all such optical isomers, as separated, 
pure or partially purified optical isomers, racemic mixtures or diastereomeric mixtures 
thereof, be included within the scope of the instant invention. In the case of the 
10 asymmetric center represented by the asterisk, it has been found that the absolute 
stereochemistry of the more active and thus more preferred isomer is shown in 
Formula IA. This preferred absolute configuration also applies to Formula I. 



15 With the R 4 substituent as hydrogen, the spatial configuration of the asymmetric 
center corresponds to that in a D-amino acid. In most cases this is also designated 
an R-configuration although this will vary according to the values of R 3 and R 4 used 
in making R- or S-stereochemical assignments. 



20 pharmaceutical^ acceptable acid addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such acids are hydrochloric, nitric, sulfuric, 
phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, D-tartaric, L- 
tartaric, malonic, methane sulfonic and the like. In addition, certain compounds 
containing an acidic function such as a carboxy can be isolated in the form of their 

25 inorganic salt in which the counter-ion can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, as well as from organic bases. 

The pharmaceutical^ acceptable salts are formed by taking about 1 
equivalent of a compound of formula (I) and contacting it with about 1 equivalent of 




(IA) 



The instant compounds are generally isolated in the form of their 
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the appropriate corresponding acid of the salt which is desired. Work-up and 
isolation of the resulting salt is well-known to those of ordinary skill in the art. 

The growth hormone releasing compounds of Formula I are useful in vitro as 
unique tools for understanding how growth hormone secretion is regulated at the 
5 pituitary level. This includes use in the evaluation of many factors thought or known 
to influence growth hormone secretion such as age, sex, nutritional factors, glucose, 
amino acids, fatty acids, as well as fasting and non-fasting states. In addition, the 
compounds of this invention can be used in the evaluation of how other hormones 
modify growth hormone releasing activity. For example, it has already been 

10 established that somatostatin inhibits growth hormone release. 

The compounds of Formula I can be administered to animals, including 
humans, to release growth hormone in vivo. The compounds are useful for 
treatment of symptoms related to GH deficiency; stimulate growth or enhance feed 
efficiency of animals raised for meat production to improve carcass quality; to 

15 increase milk production in dairy cattle; improvement of bone or wound healing and 
improvement in vital organ function. The compounds of the present invention by 
inducing endogenous GH secretion will alter body composition and modify other GH- 
dependent metabolic, immunologic or developmental processes. For example, the 
compounds of the present invention can be given to chickens, turkeys, livestock 

20 animals (such as sheep, pigs, horses, cattle, etc.), companion animals (e.g., dogs) or 
may have utility in aquaculture to accelerate growth and improve the protein/fat ratio. 
In addition, these compounds can be administered to humans in vivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth 
hormone. For example, the compounds of Formula I can be administered in vivo to 

25 children. Serum samples taken before and after such administration can be assayed 
for growth hormone. Comparison of the amounts of growth hormone in each of 
these samples would be a means for directly determining the ability of the patient's 
pituitary to release growth hormone. 

Accordingly, the present invention includes within its scope pharmaceutical 

30 compositions comprising, as an active ingredient, at least one of the compounds of 
Formula I in association with a pharmaceuticaliy acceptable carrier. Optionally, the 
pharmaceutical compositions can further comprise an anabolic agent in addition to at 
least one of the compounds of Formula I or another compound which exhibits a 
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different activity, e.g., an antibiotic growth permrttant or an ag nt to treat 
osteoporosis or with other pharmaceutical^ activ materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, TRH, 
5 PTH, diethylstilbesterol, estrogens, S-agonists, theophylline, anabolic steroids, 
enkephalins, E series prostaglandins, compounds disclosed in U.S. Patent No. 
3,239,345, the disclosure of which is hereby incorporated by reference, e.g., zeranol; 
compounds disclosed in U.S. Patent No. 4,036,979, the disclosure of which is hereby 
incorporated by reference, e.g., sulbenox; and peptides disclosed in U.S. Patent No. 

10 4,41 1 ,890, the disclosure of which is hereby incorporated by reference. 

The growth hormone secretagogues of this invention in combination with 
other growth hormone secretagogues such as the growth hormone releasing 
peptides GHRP-6 and GHRP-1 as described in U.S. Patent No. 4,411,890, the 
disclosure of which is hereby incorporated by reference, and publications WO 

15 89/07110, WO 89/07111 and B-HT920 as well as hexarelin and the newly 
discovered GHRP-2 as described in WO 93/04081 or growth hormone releasing 
hormone (GHRH, also designated GRF) and its analogs or growth hormone and its 
analogs or somatomedins including IGF-1 and IGF-2 or p-adrenergic agonists such 
as clonidine or serotonin 5HT1D agonists such as sumitriptan or agents which inhibit 

20 somatostatin or its release such as physostigmine and pyridostigmine, are useful for 
increasing the endogenous levels of GH in mammals. The combination of a GH 
secretagogue of this invention with GRF results in synergistic increases of 
endogenous growth hormone. 

As is well known to those skilled in the art, the known and potential uses of 

25 growth hormone are varied and multitudinous [See "Human Growth Hormone", 
Strobel and Thomas, Pharmacological Reviews, 4S. pg. 1-34 (1994); T. Rosen et 
al., Horm Res, 1995; 43: pp. 93-99; M. Degerblad et al., European Journal of 
Endocrinology, 1995, 133: pp. 180-1 88; J. O. Jorgensen, European Journal of 
Endocrinology, 1994, 130: pp. 224-228; K. C. Copeland et al., Journal of Clinical 

30 Endocrinology and Metabolism, Vol. 78 No. 5, pp. 1040-1047; J. A. Aloi et al., 
Journal of Clinical Endocrinology and Metabolism, Vol. 79 No. 4, pp. 943-949; F. 
Cordido et al., Metab. Clin. Exp., (1995), 44(6), pp. 745-748; K. M. Fairhall et al., J. 
Endocrin I., (1995), 145(3), pp. 417-426; RM. Fri boes et al., 
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Neur end crin logy. (1995), 61(5). pp. 584-589; and M. Uovera el al.. Int J. 
Cane r. (1995). 61(1). pp. 138-141J. Thus, the administration of th compounds of 
this invention for purposes of stimulating the release of endogenous growth hormone 
can have the same effects or uses as growth hormone itself. These varied uses of 
growth hormone may be summarized as follows: stimulating growth hormone 
release in elderly humans; treating growth hormone deficient adults; preventing 
catabolic side effects of glucocorticoids, treating osteoporosis, stimulating the 
immune system, acceleration of wound healing, accelerating bone fracture repair, 
treating growth retardation, treating congestive heart failure as disclosed in PCT 
publications WO 95/28173 and WO 95/28174 (an example of a method for assaying 
growth hormone secretagogues for efficacy in treating congestive heart failure is 
disclosed in R. Yang et al.. Circulation, Vol. 92. No. 2. p.262. 1995). treating acute 
or chronic renal failure or insufficiency, treatment of physiological short stature, 
including growth hormone deficient children, treating short stature associated with 
15 chronic illness, treating obesity, treating growth retardation associated with Prader- 
Willi syndrome and Turner's syndrome; accelerating the recovery and reducing 
hospitalization of burn patients or following major surgery such as gastrointestinal 
surgery; treating intrauterine growth retardation, skeletal dysplasia, hypercortisonism 
and Cushings syndrome; replacing growth hormone in stressed patients; treating 
20 osteochondrodysplasias. Noonans syndrome, sleep disorders. Alzheimer's disease, 
delayed wound healing, and psychosocial deprivation; treating of pulmonary 
dysfunction and ventilator dependency; attenuating protein catabolic response after 
a major operation; treating malabsorption syndromes, reducing cachexia and protein 
loss due to chronic illness such as cancer or AIDS; accelerating weight gain and 
protein accretion in patients on TPN (total parenteral nutrition); treating 
hyperinsulinemia including nesidioblastosis; adjuvant treatment for ovulation 
induction and to prevent and treat gastric and duodenal ulcers; stimulating thymic 
development and preventing age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treating immunosuppressed patients 
and enhancing antibody response following vaccination; improving muscle strength, 
increasing muscle mass, mobility, maintenance of skin thickness, metabolic 
homeostasis, renal hemeostasis in the frail elderly; stimulating osteoblasts, bone 
remodelling, and cartilage growth; treating neurological diseases such as peripheral 



25 



30 
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164 


d1 


Me 


4-Ph-Ph 


591 


APCI 


165 


dl.2 


Et 


2,4-di-CI-Ph 


597 


APCI 


166 


d1,2 


Et 


2.4-F-Ph 


566 


APCI 


167 


d1 


Et 


4-CF r Ph 


598 


APCI 


168 


d1,2 


Et 


4-CF r Ph 


598 


APCI 


169 


d1 


Et 


4-CI-Ph 


563 


PB 


170 


d2 


Et 


4-CI-Ph 


563 


PB 


171 


d1.2 


Et 


4-F-Ph 


547 


APCI 


172 


d1.2 


Et 


4-Me-Ph 


543 


APCI 


173 


d1,2 


CF 3 CH 2 


2,4-di-CI-Ph 


651.5 


APCI 


174 


d1.2 


CF 3 CH 2 


2,4-di-F-Ph 


620 


APCI 


175 


d1 


CF3CH2 


4-CI-Ph 


617 


PB 


176 


d2 


CF3CH2 


4-CI-Ph 


617 


PB 


177 


d1 


CF3CH2 


4-F-Ph 


601 


APCI 


178 


d2 


CF 3 CH 2 


4-F-Ph 


601 


APCI 


179 


d1.2 


CF 3 CH 2 


4-Me-Ph 


597 


APCI 



Note: in the above table, the isomer designation refers to the stereochemistry 
at the C-3 position (indicated by the in the structure) of the pyrazalone- 
piperidine group; d1 and d2 refer to isomers that were chromatographically 
separated; d1 ,2 refers to a mixture of isomers. 

Examples 180 - 183 
Examples 180 to 183 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
piperidine I with the acid intermediate IV in an analogous manner to the procedures 
described in Examples 3E and 3F. 




The acid intermediate (IV) was prepared by treating an amino acid with the product 
from Example 5D using the established procedure described in Example 5F. 
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Ex. # Isomer R 2 R 1 = -CH r A 1 



180 
181 
182 



At 



d1,2 
d1.2 
d1 



Me 
Me 
Me 



Phenyl 
Phenyl 
Phenyl 



(CH&Ph 

SCH 2 Ph 

2-Naphthalenyl 



MS 



Method 



183 d1,2 Me Phenyl CH 2 Q-(4-F-Ph) 



504 
559 
527 
524 



PB 
PB 
APCI 
PB 



Note: in the above table, the isomer designation refers to the stereochemistry at the 
C-3 position (indicated by the °*° in the structure) of the pyrazalone-piperidine group; 
5 d1 and 62 refer to isomers that were chromatographically separated; d1 ,2 refers to a 
mixture of isomers. 
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QLAIMS 
A compound of the formula 




(i) 

5 the racemic-diastereomeric mixtures and optical isomers of said compounds and the 
pharmaceutically-acceptable salts and prodrugs thereof, 
wherein 
e is 0 or 1 ; 

n and w are each independently 0, 1 or 2; 
10 provided that w and n cannot both be 0 at the same time; 
Y is oxygen or sulfur; 

R 1 is hydrogen, -CN. -(CH^NfXtoOJX 6 . -(CH2) q N(X 6 )C(0)(CH 2 )rA 1 . 
-{CH^N^SO^CHafc-A 1 . -(CH 2 ) q N(X 6 )S0 2 X 6 . -(CH 2 ) q N(X 6 )C(0)N(X 6 )(CH 2 ) r A 1 . 
-(CH 2 ) q N(X 6 )C(0)N(X 6 )(X 6 ). -(CH 2 ) q C(0)N(X 6 )(X 6 ), -(CH 2 ) q C(0)N(X 6 )(CH 2 )rA\ 
15 -(CH 2 ) q C(0)OX 6 , -(CH^CCOWCHafc-A 1 . -{CH^OX 6 , -(CH 2 ) q OC(0)X 6 . 

KCH 2 ) q OC(0)(CH 2 ) r A\-(CH 2 ) q CK:(0)N(X 6 )(CH 2 ) r A\-(CH 2 ) q OC(0)N(X^(X 6 ), 

-(CH 2 ) q C(0)X 6 . -(CH 2 ) q C(0)(CH 2 ) r A 1 . -(CH^N^CfOJOX 6 , 
-(CH^N^SOzNfX'NX 6 ), -(CH^SP),^ 6 , -(CH 2 ) q S(0) m (CH 2 ) r A 1 , 
-(d-doJalkyl. -(CH 2 ) r A 1 . -(CH^CVCjJcycloalkyl, -<CH 2 ) q -Y 1 -(Ci-C 6 )alkyl. 
20 -(CH^-Y^CH^-A 1 or^CH^-Y'-tCH^KCj-CTicycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (CrC^alkyl, hydroxyl, (Ct-C^alkoxy, carboxyl. -CONH 2 , 
-StOJJCt-CeJalkyl. -CO^d-C^alkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro; 
Y 1 is O. S(0) m . -C(0)NX 6 -, -CH=CH-. -OC-. -N^CtO)-. -C(0)NX 6 -, 
25 -C(0)0-. -OCtOJNtX 6 )- or -OC(O)-; 

qis 0, 1.2, 3 or 4; 
tisO, 1. 2 or 3; 



WO 97/24369 



PCT/IB96/01353 



-119- 



said (CH 2 ) q group and (CH 2 ) t group may each b optionally substituted with 
hydroxy!, (d-d)alkoxy, carboxyl, -CONH 2 , -S(0) m (d-C 6 )alkyl, 
-C0 2 (d-d)alkyl ester, 1H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (C r 
C 4 )alkyl; 

5 R 2 is hydrogen, (d-CsMM. -(C 0 ^ 3 )alM-(d-C 8 )cycloalkyl, -(d-d)alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 
optionally substituted with hydroxyl, -C(0)OX 6 , -C(0)H(X B )(X?) t -N(X 6 )(X 6 ), 
-SCOUCr^alkyl, -C(0)A 1 , -C(0)(X 6 ) l CF 3l CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (d-do)alkyl, -<d-C 6 )alkyl-A 1 , -(d-CeJalkyKCa-dJcycloalkyl, 
10 -<d-C 5 )alkyl-X 1 -(d^5)alkyl. -(Qi-CsJalkyl-X^tCo-CsJalkyl-A 1 or 
-(CrCsJalkyl-X^tCrCgJalkyl-tCa-CyJcydoalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
-S(0) m (d-C6)alkyl. -C(0)OX 3 , 1, 2 ( 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
X 1 is O, S(0) m , -N(X 2 )C(Oh -C(0)N(X 2 )-, -OC(O)-, -C(0)0-, -CX 2 =CX 2 -, 
1 5 -N(X 2 )C(0)0-, -OC(0)N(X 2 )- or -C=C-; 

R 4 is hydrogen, (d-dJalkyl or (C 3 -C 7 )cycloalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (C 5 -C 7 )cycloalkyl, (C 5 - 
C 7 )cycloalkenyl f a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
20 sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (d-C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom 
25 to which X 4 is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 





(CH2) 3 (CH2) b . 



30 



where a and b are independently 0, 1, 2 or 3; 

X 5 and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (d-C 6 )alkyl; 
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th optionally substituted (Chalky! in the definition of X 5 and X 53 is 
optionally substitut d with a substituent selected from the group 
consisting of A\ OX 2 , -S(0MC,-C 6 )alkyl. -C(0)OX 2 . (C r 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
5 or the carbon bearing X 5 or X 58 forms one or two alkylene bridges with the 

nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then X 5 or 
X 58 but not both may be on the carbon atom and R 7 or R 8 but not both may 
be on the nitrogen atom and further provided that when two alkylene bridges 
10 are formed then X 5 and X 58 cannot be on the carbon atom and R 7 and R 8 

cannot be on the nitrogen atom; 

or X 5 is taken together with X s * and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X s is taken together with X 58 and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
25 N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (C,-C 6 )alkyl; 

where the optionally substituted (Chalky! in the definition of R 7 and R 8 is 
optionally independently substituted with A 1 . -CfOKMCt-CeJalkyl, 
-SfOUC-CeJalkyl. 1 to 5 halogens. 1 to 3 hydroxy, 1 to 3 -0-0(0X0,- 
30 C 10 )alkyl or 1 to 3 (C^Jalkoxy; or 

R 7 and R 8 can be taken together to form -(CH^-MCH^-; 
where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 



20 
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A 1 for each occurr nee is independently (C5-C 7 )cycloalk nyl, phenyl or a partially 
saturated, fully saturated or fully unsaturat d 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially saturated, 
5 fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen; 
10 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F ( CI, Br. I. OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 , -OX 6 , 
-C(0)N(X 6 )(X 6 ), -C(0)OX 6 , oxo ( (Ci-CeJalkyl, nitro, cyano, benzyl, 
15 -S(0) m (C r C 6 )alkyl p 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 

halophenyl, methylenedioxy, -N(X 6 )(X 6 ) t -N(X 6 )C(0)(X 6 ) 1 -S0 2 N(X 6 )(X 6 ), 
-N(X 5 )S0 2 -phenyl, -NfX^SOzX 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 t 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
20 then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (C r C 6 )a!kyl; 

the optionally substituted (C r C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C Q )alkoxycarbonyl, -S(0) m (C 1 *C 6 )alkyl, 1 to 5 halogens, 1 to 3 
25 hydroxy, 1 to 3 (C r C 10 )alkanoyloxy or 1 to 3 (C r C 6 )alkoxy; 

X 12 is hydrogen, (CVCe^lkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF 3 ; 
30 or X 11 and X 12 are taken together to form -(CH^-L^CH^-; 

where L 1 is C(X 2 )(X 2 ) t O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
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j2 



X for ach occurrenc is independently hydrogen, optionally substituted (C r 
C 6 )alkyl, or optionally substituted (C 3 -C 7 )cyctoalkyl. where the optionally substituted 
(CVCJalkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 2 are 
optionally independently substituted with -SPUd-CeJalkyl, -C(0)OX 3 , 1 to 5 
5 halogens or 1 -3 OX 3 ; 

X for each occurrence is independently hydrogen or (C r C 6 )alkyl; 
X 6 is independently hydrogen, optionally substituted (CVCJalkyl. (C 2 -C 6 )halogenated 
alkyl. optionally substituted (C 3 -C 7 )cydoalkyl, (C3-C 7 )-halogenatedcydoalkyl, where 
optionally substituted (Ct-CeJalkyI and optionally substituted (C 3 -C 7 )cycloalkyl in the 
10 definition of X 6 is optionally independently substituted by 1 or 2 (C^Jalkyl, 
hydroxyl, (C-C^alkoxy, carboxyl. CONH 2 , -SfOWCVCeJalkyl. carboxylate (C,- 
C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C,- 
C 6 )alkyl, the two (Chalky! groups may be optionally joined and, together with the 
15 atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 , 

X 7 is hydrogen or (C,-C 6 )alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
C{0)y*. C(0)X 12 , S0 2 X 6 or S0 2 X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r -L-(CH 2 ) r - j s 
independently 2 or 3. 

2. A compound according to claim 1 wherein 
25 X* is hydrogen; 

R 4 is hydrogen or methyl; 
R 7 is hydrogen or (C,-C 3 )alkyl; 

R is hydrogen or (Ci-CaJalkyI optionally substituted with one or two hydroxyl groups; 



x5 x 5a 



R 6 js (CH2), (CH 2)b whereZ i jsabondandais0oM . 
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X 5 and X 53 are each independently hydrogen, trifluoromethyl, ph nyl t or optionally 

substitut d (C r C 6 )alkyl; 

wh re the optionally substituted (d-C 6 )alkyl is optionally substituted with 
OX 2 , imidazolyl, phenyl, indolyl, p-hydroxyphenyl, (C5-C 7 )cycloalkyl, 
5 -SPWC^alkyl, -N(X 2 )(X 2 ) or -C(0)N(X 2 )(X 2 ); 

or X 5 and R 7 are taken together to form a (C r C 5 )alkylene bridge. 

3. A compound according to claim 2 wherein b is 0; X s and X 5a are each 
independently hydrogen, (CVC^alkyl or hydroxy(C 1 -C 3 )alkyl; 

R 3 is selected from the group consisting of 1-indolyl-CH 2 -, 2-indolyl-CH 2 -, 3-indolyl- 
10 CH r , 1-naphthyl"CH 2 -, 2-naphthyl-CH r , 1 -benzimidazolyl-CH 2 - ( 2-benzimidazolyl- 
CH 2 -, phenyKCrC^alkyl-, 2-pyridyl-(C 1 -C 4 )alkyl-, S-pyridyHCi^alkyh 4-pyridyl- 
(C r C 4 )alkyh phenyl-CH 2 -S-CH 2 -, thienyl-fd^Jalkyl-, phenyl-(C 0 -C 3 )alkyl-O-CH 2 -. 
phenyl-CH 2 -0-phenyl-CH 2 - and 3-benzothienyl-CH 2 -; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
15 substituted with one to three substituents, each substituent being 

independently selected from the group consisting of methylenedioxy, F, CI, 
CH 3 , OCH 3t OCF 3l OCF 2 H and CF 3 . 

4. A compound according to claim 3 wherein 
R 4 is hydrogen; 

20 a is 0; 

n is 1 or 2; 
w is 0 or 1 ; 

X 5 and X 53 are each independently, hydrogen, methyl or hydroxymethyl, provided 
that when X 5 is hydrogen then X 5a is not hydrogen; 
25 R 7 and R 6 are each hydrogen; and 

R 3 is phenyl-CH 2 -OCH 2 -, phenyl-CHj-S-CH^, 1-naphthyl-CH 2 -, 2-naphthyl-CH 2 -, 
phenyl-(CH 2 )3- or 3-indolyl-CH 2 -; 

where the aryl portion of the groups defined for R 3 is optionally substituted 
with one to three substituents, each substituent being independently selected 
30 from the group consisting of fluoro, chloro, methyl, OCH 3l OCF 2 H, OCF 3 and 

CF 3 . 

5. A compound according to claim 4 wherein 
R 1 is -(CHafc-A 1 , -(CH 2 ) p -(C 3 -C 7 )cycloalkyl or (d-C 10 )alkyl: 
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wh r A 1 in the definition of R 1 is optionally substituted with one to three 
substituents, each substituent being independently s lected from the group 
consisting of fluoro. chloro. methyl, OCH 3 , OCF 2 H. OCF 3 and CF 3 ; 
the cydoalkyl and alkyl groups in the definition of R 1 are optionally substituted 
5 with (C,-C 4 )alkyl. hydroxyl, (d-CJalkmy, carboxyl, CONH 2 , 

-S(0)„ 1 (C 1 -C 6 )alkyl, -COzfd-C^alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fluoro; 

Y is O; 

R 2 is hydrogen. -(Co-C3)alkyl-(C3-C 8 )cycloalkyl, phenyl or (C,-C 8 )alkyl where the (C,- 
C 8 )alkyl group is optionally substituted with hydroxyl, -CF 3 or 1 to 3 halogen. 
10 6. A compound according to claim 5 wherein w is 0 and n is 1 . 

7. A compound according to claim 5 wherein e is 0; n and w are each 1 ; 
R 1 is -(CH 2 ) t -A 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl, pyridyl or 
pyrimidyl which is optionally substituted with one to three substituents, 
15 each substituent being independently selected from the group 

consisting of F. CI. Me. OMe, CF 3 , OCF 3 and OCF 2 H; 
t is 0, 1 or 2; 

and R 3 is phenyl-CHrO-CHj-. phenyKCHjfe- or 3-indolyl-CH 2 -, where the aryl 
portion is optionally substituted with one to three substituents. each substituent being 
20 independently selected from the group consisting of F. CI. Me. OMe. CF 3 , OCF 3 and 
OCF 2 H. 

8. A compound according to claim 7 wherein X 5 and X te are each 
methyl; R 1 is -CHrphenyl, -CHr^fluoro-phenyl, -CH 2 -pyridyl or -CH^thiazolyl and 
R 2 is hydrogen, methyl, ethyl, t-butyl or -C^CF* 

25 9 A compound according to claim 8 wherein R 1 is -CH 2 -phenyl and R 3 is 

phenyl-(CH 2 )3-. 

10. The diastereomeric mixture of a compound according to claim 9 
where said compound is 2-amino-N-{1-(3a-(R,S)-benzyl-2-methyl-3-oxo-2,3,3a,4,6.7- 
hexahydro-pyrazolo(4,3-c]pyridine-5-caifcon 
30 11. The compound according to claim 10 where the compound is 2- 

amino-N-{1-(3MR)-ben2yl-2-methyl-3-ox(>-2,3.3a.4,6.7-hexahydrc-pyrazolo-[4,3- 
c]pyridine-5-carbonyl)-4-phenyl-(R)-butylHsobutyramide. 
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12. Th compound according to claim 10 wh re the compound is 2- 
amino-r*[1-(3a-(S)-ber^l^ 

c]pyridine-5-carbonyl)^phenyl-(R)-butyl|-isobutyramide. 

13. A compound according to claim 8 wherein R 1 is -CH 2 -phenyl or -CH 2 - 
4-fluoro-phenyl and R 3 is 3-indolyl-CH 2 - 

14. The diastereomeric mixture of a compound according to claim 13 
where said compound is 2-amino-N-{2-{3a-(R,S)-benz y i-2-methyl-3^xo-2 1 3.3a 4 6 7- 

hexahydro-pyrazolo-t4 ( 3-cJpyridin-5-yl)-1-(R W iH-indol-3-ylme^ ' 
isobutyramide. 

15. The compound according to claim 14 where the compound is 2- 
a ™'™-^2-(3a-<R)-te^^^ 

c]pyridin-5-yl)-l-(R)-(1H-indol-3-ylmethyl)-2-oxo^thylMsobutyramide. 

16. The compound according to claim 14 where the compound is 2- 
amino-N42-(3aKSH»^^ 

cJpyridin-5-yl)-HRW1H-indol-3-ylme m yl)-2-oxo^ my ^sobutyramide. 

17. The diastereomeric mixture of a compound according to claim 13 
where said compound is 2-amino-N-[2-(3aKR.S)-benzyl-2^thyl-3H ) xo-2 3 3a 4 6 7- 
hexahydro-pyra2olo[4,3-c^ 

isobutyramide. 

18. The compound according to claim 17 where the compound is 2- 
am,no-N- P -(3a-(R)-be.^^ 

c]pyridin-5-yl)-1 W iHHndoN 

19. The compound according to claim 17 where the compound is 2- 
am^N^Sa^-ber^^^ 

c]pyridin-5-ylM.(R W i^ 

20. The diastereomeric mixture of a compound according to claim 13 

where said compound is 2-amino-N-f2-[3MR.SH4-fluoro^r^l)-2-methyl-3-oxo- 

2.3,3a,4,6J-hexahydro^yrazolot4.3^]pyridin-5-yn-1-(RHiH-indol-3- y lmethyl)-2- 
oxo-ethylj-isobutyramide. 

21- The compound according to claim 20 where the compound is 2- 
amino-r^2-{3aKRK4-fluoro*en^^ 

pyrazolo^pyrid^ 
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22. Th compound according to claim 20 where the compound is 2- 
amino-N-[2-[3a-(S)-(4-fluoro-ben2yl)-2-methyl-3-oxo-2.3,3a.4,6,7-hexahydro- 

pyrazolo(4,3H:Jpyridin-5-ylh1-(RHiH-indoh3-ylmethyl)-2-oxo^thylHsobutyramide. 

23. A compound according to claim 8 wherein R 1 is -CH 2 -phenyl or 
5 -CHr4-fluoro-phenyl and R 3 is phenyl-CH 2 -0-CH 2 -. 

24. The diastereomeric mixture of a compound according to claim 23 

where said compound is 2-amino-N-[2-(3a-(R,S)-benzyl-2-methyl-3-oxo-2.3,3a.4.6.7- 

hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(R)-benzyloxymethyl-2-oxo-ethy^ 
isobutyramide. 

10 25 The compound according to claim 24 where the compound is 2- 

amino-N-[2-(3a-(R)-benzyl-2-methyl-3K)xo-2,3.3a 1 4 1 6J-hexahydro-pyra2olo-[4 1 3- 
c]pyridin-5-yl)-1-(R)-benzyloxymethyl-2-oxo^thyl]-isobutyramide. 

26. The compound according to claim 25 where the compound is 2- 
aminc>-N-[2-<3a-(R)-benzy«-me^ 

c]pyridirv5-yl)-1-(R)-|» n zyloxymethyl-2-oxo^thyrhisobutyramide L-tartaric acid salt. 

27. The compound according to claim 24 where the compound is 2- 

aminc^-{2-(3a-(S)-benzyl-2-methyl-3-oxo-2,3,3a,4,67-hexahydrc-pyrazol<H4.3- 
c]pyridin-5-yl)-l-(R)^nzyloxymethyl-2-oxo-ethylJ-isobutyramide. 

28. The diastereomeric mixture of a compound according to claim 23 

where said compound is 2-amino-N-[2-(3a-(R.S)-ben2yl-2-ethyl-3-oxo-2,3.3a.4 1 6.7- 

hexahydro-pyra2olo[4,3-cJpyridin-5-yl)-1-(R)-benzyloxymethyl-2-oxo-ethylJ- 
isobutyramide. 

29. The compound according to claim 28 where the compound is 2- 
amino-NH2-<3a-(R)-benzyl-2-e%^^ 

c]pyridin-5-yl)-1.(R>-benzyloxymethyl-2-oxo-emyl]-isobutyramide. 

30. The compound according to daim 28 where the compound is 2- 

aminc)-N-[2H3a-(S)-benzyl-2-ethyl-3-oxo-2 l 3,3a.4.6 1 7-hexahydro-pyrazolo[4.3- 
c]pyridin-5-yl)-1-(R)-berizyloxymemyl-2-oxo-ethylJ^obutyramide. 

31. The diastereomeric mixture of a compound according to claim 23 

30 where said compound is 2-amino-N-{2-[3a-(R,S)-ben2yl-3-oxo-2-(2.2.2-trifluoro- 

ethyl)-2.3.3a.4.6J-hexahydr(>-pyrazolo[4,3-c]pyridin-5-yl]-1-(R)4)enzylo)<ymeth 
oxc-ethyl}-isobutyramide. 



20 



25 
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32. 



The compound according to claim 31 where the compound is 2- 
amino-N-e-Pa-fRJ-ben^^ 

pyrazolo[4.3-c]pyrid^ 

33. The compound according to claim 31 where the compound is 2- 
amino-N-{2-[3 a -(S)^^^ 

pyrazolo[4.3-cJ P yrid.^^ 

34. The diastereomeric mixture of a compound according to claim 23 

where said compound is 2-amino-N-{HR)-ben 2 yloxymethyl-2- [ 3a-(R.SH4-fluoro- 
benzyl^-methy.^^ 

ethyl}-isobutyramide. 

35. The compound according to claim 34 where the compound is 2- 
am.m)-N-{1-(R)-te^ 

2,3.3a,4.6J-hexahydrc-pyra^^ 

36. The compound according to claim 34 where the compound is 2- 
am.no-N-{1-(R)-ber^low^^ 
2,3,3a*6J-hexahydro- Py ra^^ 

37. The diastereomeric mixture of a compound according to claim 23 

where said compound is 2-amino-N-(2-{3a-(R.S)-benz y .-2-tert-butyl-3-oxo- 

^.SM.ej-hexahydro-pyrco^^ 

ethylj-isobutyramide. 

38. The compound according to claim 37 where the compound is 2- 
amino-N-P-pa-W^^ 

c]pyndin-5-yl)-l-(R)-berizyloxymethyl-2-oxo^thyl]-isobutyramide. 

39. The compound according to claim 37 where the compound is 2- 
am.no-N-p-^S)^^ 

c]pyndin-5-yl)-1-(RH^^ 

40. A compound according to claim 5 wherein e is 1 ; n is 1 • w is 1 
R^s-ICH^-A 1 ; 

where A 1 in the definition of R' is pheny,, thienyl. thiazolyl. pyridy. or pynmidy. 
wh>ch .s optionally substituted with one to three substituents. each substituent 
being independently selected from the group consisting of F, CI. Me OMe 
CF 3 , OCF 3 and OCF 2 H; 
tisO. 1 or 2; 
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and R 3 is ph nyl-CH 2 -OCH 2 -, phenyKCH 2 ) 3 - or 3-indolyl-CH r . where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 H. 

5 41 . A compound according to claim 40 wherein X 5 and X 53 are each 

methyl; R 1 is -CHz-phenyl, -CH 2 -4-fluoro-phenyl, -CH r pyridyl or -CH 2 -thiazolyl and 
R 2 is hydrogen, methyl, ethyl, t-butyl or -CH 2 CF 3 . 

42. The diastereomeric mixture of a compound according to claim 23 
where said compound is 2-amino-N-[2-(3a-(R,S)-ben2yl-3-oxo-2,3,3a l 4,6 l 7- 

10 hexahydro-pyrazolo[4,3-c]pyridin-5-ylV1-(R)-benzyloxymethyl-2-oxo-ethyl]- 
isobutyramide 

43. A compound according to claim 42 where the compound is 2-amino- 
N-[2-(3a-(R)-benzyl-3-oxo^ 
benzyloxymethyl-2-oxo-ethyl]-isobutyramide. 

15 44. A compound according to claim 42 where the compound is 2-amino- 

N^2-<3MS)-berayl-3^xo-2 ( 3.3a.4,6,7-hex^ 
benzyloxymethyl-2-oxo-ethyl]-isobutyramide. 

45. A method for increasing levels of endogenous growth hormone in a 
human or other animal which comprises administering to such human or animal an 

20 effective amount of a compound of claim 1 . 

46. A pharmaceutical composition useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which 
comprises an inert carrier and an effective amount of a compound of claim 1 . 

47. A pharmaceutical composition useful for increasing the endogenous 
25 production or release of growth hormone in a human or other animal which 

comprises an inert carrier, an effective amount of a compound of claim 1 and a 
growth hormone secretagogue selected from the group consisting of GHRP-6, 
Hexarelin. GHRP-1 , growth hormone releasing factor (GRF), IGF-1 . IGF-2 and B- 
HT920 or an analog thereof. 
30 48. A method for treating or preventing osteoporosis which comprises 

administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of claim 1 which is effective in treating or preventing 
osteoporosis. 



WO 97/24369 



PCT/IB96/01353 



-129- 

49. A m thod for treating or preventing diseases or conditions which may 
be treat d or prevented by growth hormone which compris s administ ring to a 
human or other animal in need of such treatment or prev ntion an amount f a 
compound of claim 1 which is effective in promoting release of endogenous growth 

5 hormone. 

50. A method according to claim 49 wherein the disease or condition is 
congestive heart failure, frailty associated with aging or obesity. 

51 . A method for accelerating bone fracture repair, attenuating protein 
catabolic response after a major operation, reducing cachexia and protein loss due 

10 to chronic illness, accelerating wound healing, or accelerating the recovery of bum 
patients or patients having undergone major surgery, which method comprises 
administering to a mammal in need of such treatment an amount of a compound of 
claim 1 which is effective in promoting release of endogenous growth hormone. 

52. A method for improving muscle strength, mobility, maintenance of skin 
15 thickness, metabolic homeostasis or renal homeostasis, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of claim 1 which is effective in promoting release of endogenous growth 
hormone. 

53. A method for the treatment or prevention of osteoporosis which 
20 comprises administering to a human or other animal with osteoporosis a combination 

of a bisphosphonate compound and a compound of claim 1 . 

54. A method for the treatment of osteoporosis according to claim 53 
wherein the bisphosphonate compound is alendronate. 

55. A method for the treatment or prevention of osteoporosis which 
25 comprises administering to a human or other animal with osteoporosis a combination 

of estrogen or Premarin® and a compound of claim 1 and optionally progesterone. 

55. A compound according to claim 2 wherein b is 0; X 5 and X 5a are each 
independently hydrogen, (Ct-CaJalkyl or hydroxy(C 1 -C 3 )alkyl; 
R 3 is selected from the group consisting of 1-indolyl-CH 2 -, 2-indolyt-CH 2 -. 3-indolyl- 
30 CH 2 -, 1-naphthyl-CH 2 - f 2-naphthyl-CH r , 1 -benzimidazoly l-CH 2 -, 2-benzimidazolyl- 
CH 2 -, phenyKCrC^alkyh 2-pyridyl-(C r C 4 )alkyl- ( 3-pyridyl-(C r C 4 )alkyh 4-pyridyl- 
<C r C 4 )alkyl-, phenyl-CHz-S-CHj-, thienyHCi-C 4 )alkyl- f phenyKCo-CaJalky'-OCHr, 
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ph nyl-CH 2 -0-ph nyl-CH 2 -, 3-benzothienyl-CH 2 -, thienyl-CHz-O-CHz-, thiazolyl-CH 2 - 
0-CH 2 - . pyridyl-CH 2 -0-CH 2 - f pyrimidyl-CHrO-CHr and phenyl-0-CH r CH 2 ; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substituerrts, each substituent being 
5 independently selected from the group consisting of methylenedioxy, F, CI, 

CH 3 . OCH3, OCF 3 , OCF 2 H and CF 3 . 

57. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
calcitonin and a compound of claim 1. 
10 58. A method to increase IGF-1 levels in a human or other animal 

deficient in IGF-1 which comprises administering to a human or other animal with 
IGF-1 deficiency a compound of claim 1. 

59. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of an 

1 5 estrogen agonist or antagonist and a compound of claim 1 . 

60. A method according to claim 59 wherein the estrogen agonist or 
antagonist is tamoxifen, droloxifene, raloxifene or idoxifene. 



the racemic-diastereomeric mixtures and optical isomers of said compounds and the 
pharmaceutically-acceptable salts thereof, wherein 
eisOor 1; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
25 the same time; 



R 1 is hydrogen, -CN. -(CH^NfX^OjX 6 , -(CH^cNO^JCtOJtCH^-A 1 , 
-(CH 2 ) q N(X 6 )S0 2 (CH 2 ) r A 1 , -(CH 2 ) q N(X^S0 2 X 6 , ^CH^Np^CCOJNp^tCHjVA 1 , 
<CH 2 ) q U{XhC{0)WWl -(CH 2 ) q C(0)N(X 6 )(X 6 ), -{CH 2 ) q C(0)N(X 6 )(CH 2 ) t -A 1 t 



61 . A compound of the formula 



O 




20 
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-(CH^OOX 6 . -(CH^OJOfCH^A', -(CH^OX 6 . -<CH 2 ) q OC(0)X 6 
-<CH 2 ) q OC(0)(CH 2 ) r A\ -(CH 2)q OC(0)N(X 6 )(CH 2)r A\ -(CH^OCWX^X 6 ) 
-(CH 2 ) q C(0)X 6 , -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH^N^CfC-JOX 6 
-(CH 2)q N(X 6 )S0 2 N(X 6 )(X 6 ). -(CH 2 ) q S(0 )m X°. -(0^8(0)40^ 
-<C r C 10 )a.ky.. -(CH^-V. -(CH^-C^cycloalkyl. -(CH^-Y^-CeMkyl 
-(CH 2 ) q -Y -(CH 2 ),-A 1 or -(CH.VY^HCa-C^cycloalkyl; 

where the alky, and cydoalkyl groups in the definition of R' are optionally 
substituted with (Chalky., hydroxy., (C^alkoxy. carboxy., CONH 2 
-SCOUCrCeJalkyl. -C0 2 ( Cl -C 4 )alky|. 1H-tetrazol-5-yl or 1 to 3 fluoro 
Y is O. S(0) m . -C(0)NX 6 , -CH=CH-. -C.C-, -N^O)-, -CfOJNX 6 - ' 
-C(0)0-, -OCtONfX 6 )- or -OC(O)-; 
qisO, 1,2. 3 or 4; 
tis 0, 1,2 or 3; 

said (CH^ group and (CH,), group may each be optional* substituted with 1 
to Sfluoro, 1 or2 (Chalky., hydroxy.. ( Cl -C 4 )alkoxy. carboxyl. -CONH 2 
^ -SfOWC^alkyl. -CO^C-C^alky. ester, or 1H-tetrazol-5-yl 
R is hydrogen. (Chalky.. ^3)a.ky.-(C 3 -C 8 )cyc.oa.kyl. -<C r C 4 )a.ky^ or V- 
where the a^y. groups and the cyc.oa.ky, groups in the definrtion of R 2 are optional* 

Z7 "2T Vl * C(0)0X6 ' - N(X6)(X6) ' ^OUCrCa-* 

-C(0)A , -CJOXX 6 ). CF 3 . CN or 1 to 3 halogen; 

A' for each occurrence is independent* (C^cycloalkenyl. phenyl or a partially 

lZ7l M i:* Ura[ed " MV 4 " t0 °" ^ op«ona„ 

a^g 1 to 4 heteroatoms independently seated from the group consist of 

Z ZT nitr09en ' ° f 3 ^ ^ "*""» * °' a paly 

saturated, ful* unsaturated or ful* saturated 5- or 6-membered ring. optional* 

Havng 1 to 4 heteroatoms independent* setected from the group consisting of 

ntrogen. suKur and oxygen, fused to a partial* saturated. fu..y saturated or fully 

unsaved 5- or 6-membered nng. optional, having 1 to 4 heteroatoms 

.ndependent* se,ected from the group consisting of nitrogen. su.fur and oxygen- 

A for each occurrence is independently optionally substituted, in one or 

optionaHy both rings if A' is a bicydic ring system, with up to three 

substiluents. each substituent independent* selected from the group 

consisting of F, CI. Br. I. OCF 3 . OCF 2 H. CF 3 , CH 3> OCH 3 -OX 6 
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-C(0)N(X 6 )(X 6 ), -CfOJOX 6 . oxo, (C-CeJalkyl. nitro, cyano. benzyl, 
-SfOUd-CeJalkyl, 1H-tetrazol-5-yl. phenyl, ph noxy, phenylalkyloxy, 
halophenyl, methylenedioxy, -NfX 6 )^ 6 ), -N^MOXX 6 ). -S0 2 N(X 6 )(X € ), 
-N(X^SO r phenyl, -f4(X e )S0 2 X\ -CONX n X 12 , -SO^X 12 , -NX 6 S0 2 X 12 , 
5 -NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C<0)X 12 , imidazolyl, thiazolyl and 

tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted by one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (C r C 6 )alkyl; 

the optionally substituted (CVCeJalkyl defined for X 11 is 
1 0 optionally independently substituted with phenyl, phenoxy, (C r 

C 6 )alkoxycarbonyl, -SpjJC^-CeJalkyl, 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (d-CuJalkanoyloxy or 1 to 3 (d-CgJalkoxy; 
X 12 is hydrogen, (C r C 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
15 substituted with one to three substituents independently selected from 

the group consisting of CI, F, CH 3) OCH 3i OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH2)r-; 
L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
20 X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
C 6 )alkyl, or optionally substituted (C 3 -C 7 )cycloaIkyl, where the optionally substituted 
(C r C e )alkyl and optionally substituted (C r C7)cycloalkyl in the definition of X 2 are 
optionally independently substituted with -SfOWCVCeJalkyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 OX 3 ; 
25 X 3 for each occurrence is independently hydrogen or (d-CeJalkyl; 

X 6 for each occurrence is independently hydrogen, optionally substituted (C r 
Ce)alkyl, (d-C^halogenated alkyl, optionally substituted (C 3 -C 7 )cyctoalkyl, or (C 3 - 
<^)-halogenatedcyctoalkyl, where optionally substituted (C r C 6 )alkyl and optionally 
substituted (CVCyJcycloalkyl in the definition of X 6 is optionally independently 
30 substituted with hydroxyl, (d-C^alkoxy, carboxyl, CONH 2 , -StOUd-CeJalkyl, 
-COzCCt-C^alkyl, 1H4etrazol-5-yl or 1 or 2 (C r C 4 )alkyl; or 

where there are two X 6 groups on one atom and both X 6 are (Ct-Celalkyl, the two 
(C r C 5 )alkyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attach d, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C r C 6 )alkyl optionally substituted with hydroxy I; and 
m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 

CCOJX 6 , C(0)X 12 , SO z X 6 or S0 2 X 12 ; and 

when R 2 is hydrogen then R 1 is not -CH=CH-phenyl. 

62. A compound according to claim 61 wherein 
10 wisOoM; 

n is 1; 

R 1 is hydrogen, -(CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) r A 1 or (C r C 10 )alkyl where the (C r 
C 10 )alkyl and (C 3 -C 7 )cycJoalkyl groups are optionally substituted with 1 to 3 fluoro 
and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
15 independently selected from the group consisting of F, CI, Me, methoxy, CF 3 , OCF 3 
and OCF 2 H; 

R 2 is hydrogen, (Ct-C 8 )alkyl, (Co-C3)alkyKC3-C 7 )cycloalkyl, phenyl, or (C t -C 3 )alkyl- 
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF 3 , OH and 
20 methoxy. 

63. A compound according to claim 62 wherein w is 1; e is 0; R 1 is 
-CH 2 -pyridyl, -ChVthiazolyl, or -CH 2 -phenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro and chloro; 
and R 2 is hydrogen, (Cj-C^alkyl or phenyl where the (C r C 4 )alkyl or phenyl groups in 

25 the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

64. A compound according to claim 63 wherein R 1 is -CH 2 -phenyl and R 2 
is methyl or hydrogen. 

65. A compound according to claim 64 wherein the compound is the 3a- 
30 (R) enantiomer. 

66. A compound according to claim 64 wherein the compound is the 3a- 
(S) enantiomer. 

67. A compound of the formula 
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(CH2)„ 

- NZ 100 



(III) 

the racemic-diastereomeric mixtures and optical isomers of said compounds, 
wherein 

5 Z 100 is methyl. BOC. CBZ. CF 3 C(0)-, FMOC. TROC, trityl. tosyl, CH 3 C(0)- or 
optionally substituted benzyl which is optionally substituted with methoxy, dimethoxy 
or nitro; 
eisOorl; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 

10 the same time; 

R 1 is hydrogen, -CN. -(CH 2 ) q N(X 6 )C(0)X 6 , -(CH^NfX^CCOXCH^r-A 1 , 
-<CH 2 ) q N(X 6 )S0 2 (CH 2 ),-A 1 , -(CH^NfX'OSOzX 6 . -(CH^NfX^OMX^CH^ 1 , 
-(CH 2 ) q N(X 6 )C(0)N(X 6 )(X 6 ).-(CH 2 ) p C(0)N(X 6 )(X 6 ).-(CH 2 ) q C(0)N(X 6 )(CH 2 ) t -A 1 . 
-{CH^qC^OX 6 . -(CH^CtOJOtCH^rA 1 . -(CH 2 ) q OX 6 , -(CH^OCfOJX 6 . 
15 -<CH 2 ) q OC(0)(CH 2 )rA 1 . -(CH^OCtOMX^CH^rA 1 , -(CH^OCtOMX^X 6 ). 
-(CH^C^OJX 6 . -(CH^CfOKCH^-A 1 . -(CH^N'X^tOJOX 6 . 
-(CH 2 ) q N(X 8 )S0 2 N(X 8 )(X 6 ), -(CH 2 ) q S(0) m X 6 , -(CH 2 ) q S(0) m (CH 2 ) r A 1 , 
-(C-C^alkyl. -(CH 2 ) r A\ -(CH^KQrCTjcycloalkyl. -(C^VY^Ct-CBjalkyl, 
-(CH 2 ) q -Y 1 -(CH 2 ),-A 1 or -(CHzVY^CHzHCVCyJcycloalkyl; 
20 where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 

substituted with (d-C^alkyl. hydroxyl, (C,-C 4 )alkoxy, carboxyl, CONH 2 , 
-SfOUd-CeJalkyl, -C0 2 (C,-C 4 )alkyl, 1H-tetrazol-5-yl or 1 to 3 fluoro; 
Y 1 is O. S(0) m , -C(0)NX 6 . -CH=CH-. -f>C-, -N(X 6 )C(0), -C{0)NX*. 
-C(0)0. -OCtOJNCX 6 ) or -OC(O); 
25 q is 0, 1,2. 3 or 4; 

tis 0, 1. 2 or 3. 

said (CH 2 ) q group and (CHJ, group may each be optionally substituted with 
hydroxyl, {d-C^alkoxy. carboxyl. -CONH 2 . -StOUd-CaJalkyl. 
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-COjCd-C^alkyl, 1H-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 (C 1 -C 4 )alkyl; 
R 2 is hydrogen, (d-C^alkyl, ^C 0 -d)alkyl-(d^8)t*cloalkyl, -(d-d)alkyl-A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the d finition of R 2 are optionally 
substituted with hydroxyl, -C(0)OX 6 , -CfOMX 6 )^ 6 ), -N(X 6 )(X 6 ), -S(0) m (d-C 6 )alkyl, 
5 -C(0)A\ -CfOXX 6 ), CF 3 , CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (Cg-dJcycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially 
10 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3( CH 3 , OCH 3 , -OX 6 , 
-C(0)N(X*)(X% -CfCOOX 6 , oxo, (d-CeJalkyl, nitro, cyano, benzyl, 
20 -S(0) m (C r C 6 )alkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 

halophenyl, methylenedioxy, -N(X 6 )(X 6 ), -N(X 6 )C(0)(X 6 ), -S0 2 N(X 6 )(X 6 ) l 
-NCX^SOrphenyl, -NfX^SOjX 6 , -CONX n X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 , 
-NX^ONX'V 2 , -NX 5 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 f imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
25 then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (C r C 6 )alkyl; 

the optionally substituted (C r C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C 6 )alkoxycarbonyl, -S(0) m <C r C 6 )alkyl, 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (d-C^alkanoyloxy or 1 to 3 (d-C 6 )alkoxy; 

X 12 is hydrogen, (Ci-Ce)alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substrtut d with one to thre substituents independently selected from 
the group consisting of CI, F ( CH 3f OCH 3l OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 )r^-(CH 2 )c, 
L 1 is C(X 2 )(X 2 ). O, S(0) m or N(X 2 ); 
5 r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
C 6 )alkyl, or optionally substituted (C 3 -C 7 )cycloalkyl, where the optionally substituted 
(C r C 6 )alkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 2 are 
optionally independently substituted with -StOU^-C^alty!. -C(0)OX 3 , 1 to 5 
10 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C t -Ce)alkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C,- 
C e )alkyl, (C2-C 6 )halogenated alkyl, optionally substituted (C 3 -C 7 )cycloalkyl, or (C 3 - 
C 7 )-halogenatedcycloalkyl, where optionally substituted (C^CeJalkyl and optionally 
15 substituted (C3-C 7 )cycloalkyl in the definition of X 6 is optionally independently 
substituted with hydroxyl, (Ci-C^alkoxy, carboxyl, CONH 2 , -S(O) m (C,-C0)alkyl, 
-C0 2 (Ct-C 4 )alkyl, 1H-tetrazol-5-yl or 1 or 2 (Ci-C^alkyl; or 

where there are two X 6 groups on one atom and both X 6 are (C r Ce)alkyl, the two 
(C r C 6 )alkyl groups may be optionally joined and, together with the atom to which the 
20 two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C^CeJalkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 6 and X 12 cannot be hydrogen when it is attached to C(0) or SO z in the form 

CfOJX 6 , C(0)X 12 , SO2X 6 or S0 2 X 12 ; 

when R 2 is hydrogen then R 1 is not -CH=CH-phenyl; 

when R 2 is H and R 1 is -CH 2 -CH=CH-Ph, then Z 100 is not BOC; 

when R 2 is H and R 1 is then Z 100 is not BOC; 
30 when R 2 is H and R 1 is -CH 2 -C(CH 3 )=CH 2 , then Z 100 is not BOC; and 

when R 2 is phenyl and R 1 is -CH 3) then Z 100 is not CH 3 C(0)-. 
68. A compound according to claim 67 wherein 

wisOor 1; 
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nis 1; 

Z 100 is BOC ( methyl, benzyl or CBZ; 

R 1 is hydrogen, ^CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CHJf-A 1 or (d-C^alky! wh re the (C r 
C 10 )alkyl and (C 3 -C 7 )cycloalkyl groups are optionally substituted with 1 to 3 fluoro 
5 and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of F, CI, Me, OMe, CF 3l OCF 3 and 
OCF 2 H; 

R 2 is hydrogen, (C r C 8 )alkyl, -(Co-C 3 )alkyl-(C 3 -C 7 )cycloalkyl, phenyl, or -(d-C 3 )aIkyI- 
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 
10 substituents independently selected from the group consisting of F, CF 3 , OH and 
OMe. 

69. A compound according to claim 68 wherein Z 100 is BOC; w is 1 ; e is 0; 
R 1 is -ChVpyridyl, -CH 2 -thiazolyl, or -CH 2 -phenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro and chloro; 

15 and R 2 is hydrogen, (Ci-C 4 )alkyl or phenyl where the (C 1 -C 4 )alkyl or phenyl groups in 
the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

70. A compound according to daim 69 wherein R 1 is -CH^phenyl and R 2 
is methyl or hydrogen. 

20 71. A compound according to claim 70 wherein the compound is the 3a- 

(R) enantiomer. 

72. A compound according to claim 70 wherein the compound is the 3a- 
(S) enantiomer. 

73. A compound of the formula 

25 



O X 4 
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the racemic-diastereomeric mixtures and optical isomers of said compounds, 
wherein 

Z 200 is t-BOC, CBZ, CF 3 C(0)-. FMOC, TROC. trityl. tosyl or optionally substituted 
benzyl which is optionally substituted with methoxy, dimethoxy or nitro; 
5 e is 0 or 1 ; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 

the same time; 

Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH^NfXtoOJX 6 . -(CH 2 ) q N(X 6 )C(0)(CH 2 ),-A 1 . 
10 -(CH^N^SOzfCHjJrA 1 . -(CH^NfX^SC^X 6 . -(CH 2 ) q N(X 6 )C(0)N(X 6 )(CH 2 ) t -A 1 . 
-(CH 2 ) q N(X 6 )C(0)N(X 6 )(X 6 ),-(CH 2 ) q C(0)N(X 6 )(X 6 ).-(CH 2 ) < ,C(0)N(X 6 )(CH ^ ) ^ A , , 

-(CH 2 ) q C(0)OX 6 , -(CH 2 ) q C(0)0(CH 2 ) r A\ -(CH^OX 6 . -(CH^OCPJX 6 , 
-(CH 2 ) q OC(0)(CH 2 ) r A 1 .-(CH 2 ) q OC(0)N(X 6 )(CH 2 ) l -A 1 .-(CH 2 ) q OC(0)N(X 6 )(X 6 ), 

-(CH^CtOX 6 , -(CH^OXCH^rA 1 , -(CH^Nf^CtCOOX 6 . 
15 -(CH^NtX^SO^XX 6 ). -(CH 2 ) q S(0) m X 6 . -(CH^SfOWCH^rA 1 , 

-(d-CioJalkyl. -(CH 2 ),-A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CHaVY'-Cd-Cs^lkyl, 
-(CHzVYMCHzfc-A 1 or -(CH2) q -Y 1 -(CH 2 ) r (C3-C7)cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 

substituted with (d-C 4 )alkyl, hydroxyl. (C r C 4 )alkoxy, carboxyl, CONH 2 , 
20 -S(0) fn (C,-C 6 )alkyl. -C0 2 (d-C4)alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fluoro; 

Y 1 is O. S(0) m , -C(0)NX 6 . -CH=CH-, -C=C-. -N^CfO). -C(0)NX 6 , 

-C(0)0, -OCfOMX 6 ) or -OC(0); 

qisO, 1.2, 3 or 4; 

tis 0. 1.2 or 3; 

25 said (CH^q group and (CHj), group may each be optionally substituted with 

hydroxyl. (d-C^alkoxy. carboxyl, -CONH 2 . -S(0) m (d-C 6 )atkyl, 
-CO^Ci-C^alkyl, 1H-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 (d-C 4 )alkyl; 
R 2 is hydrogen, (d-C 8 )alkyl. -(Co-C3)alkyKCrC 8 )cycloalkyl. -(d-C^alkyl-A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally 
30 substituted with hydroxyl. -C(0)OX 6 , -C{0)UQ?){X*). -NfX^X 6 ), -S(0) m (C 1 -C 6 )alkyl. 
-C(0)A 1 . -CCOJCX 6 ), CF 3 . CN or 1 to 3 halogen; 
R 3 is A 1 . (d-doJalkyl. -(d-CeJalkyl-A 1 , -(d-C6)alkyHC 3 -C 7 )cycloalkyl. 
-(d-C 5 )alkyl-X 1 -(d-C 5 )alkyl. -(d^alkyl-X^Co-CsJalkyl-A 1 or 
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-(d-CsJalkyl-X^C^sialkyKCa-CTjcycloalkyl; 

where the alkyl groups in the definition of R 3 is optionally substituted with 

-S(0) m (C 1 -C 6 )alkyl, -C(0)OX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 

X 1 is O, S(0) m> -N(X 2 )C(Oh -C(0)N(X 2 )- t -OC(O)-, -C(0)0-, -CX 2 =CX 2 -, 



R 4 is hydrogen, (C r C 6 )alkyl or (C 3 -C 7 )cycloalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (C 5 -C 7 )cycloalkyl, (C 5 - 
C 7 )cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 

10 sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (Ci-CeJalkyl or X 4 is taken together with R 4 and the nitrogen atom 

15 to which X 4 is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



5 



-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or -C^C-; 





where a and b are independently 0, 1 , 2 or 3; 



20 



X 5 and X s8 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (Ct-C 6 )alkyl; 



the optionally substituted (C r C 6 )alkyl in the definition of X s and X 53 is 



optionally substituted with a substituent selected from the group 



consisting of A 1 , -OX 2 , -S(OWC r C 6 )aIkyl. -C(0)OX 2 , (C 3 - 



C 7 )cycloaIkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 



25 



or the carbon bearing X and X forms an alkylene bridge with the nitrogen 



atom bearing Z 200 and R 8 where the alkylene bridge contains 1 to 5 carbon 
atoms provided that X 5 or X s8 but not both may be on the carbon atom and 
Z 200 or R 8 but not both may be on the nitrogen atom; 



30 



or X 5 is taken together with X 58 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
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ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms ind pend ntly s lected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 5a and the carbon atom to which they are 
5 attached and form a bicyclic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
10 selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
N-X 2 or O; 

R 8 is hydrogen or optionally substituted (Ct-C^alkyl; 

where the optionally substituted (C t -C 6 )alkyl in the definition of R 8 is 
15 optionally independently substituted with A 1 , -CfOJCHCVC^alkyl, -S(0) m (C r 

C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)(C 1 -C 10 )alkyl or 1 to 3 
(d-CeJalkoxy; or 

A 1 for each occurrence is independently (C5-C 7 )cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
20 having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
25 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
30 consisting of F ( CI, Br, I. OCF 3l OCF 2 H, CF 3t CH 3) OCH 3 . -OX 6 , 

-CtOMX^X 6 ), -C(0)OX 6 , oxo, (d-Ceyalkyl. nitro. cyano, benzyl. 
-S(0) m (C r C 6 )alkyl, 1 H-tetrazol-5-yl, phenyl, phenoxy , phenylalkyloxy , 
halophenyl. methylenedioxy, 
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-N(X 6 )S0 2 -phenyl, -N(X 6 )S0 2 X 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 , 
-NX 6 CONX 11 X 12 , -NX^OjNX^X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 
5 where X 11 is hydrogen or optionally substituted (C r C 6 )alkyl; 

the optionally substituted (C r C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C 6 )alkoxycarbonyl, -SfOJmfCVCeJalkyI, 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (d-CtoJalkanoyloxy or 1 to 3 ((^-CsJalkoxy; 
10 X 12 is hydrogen, (d-G^alkyl, phenyl, thiazolyl, imidazolyl, furyl or 

thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substrtuents independently selected from 
the group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH^-L^CH^-; 
15 L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 

r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
C 6 )alkyl, or optionally substituted (C 3 -C 7 )cycloalkyl, where the optionally substituted 
(Ci-C^alkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 2 are 
20 optionally independently substituted with «S(0) m (C 1 -C 6 )alkyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C r C 6 )alkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C r 
C 6 )alkyl, (C 2 -C 6 )halogenated alkyl, optionally substituted (C 3 -C 7 )cycloalkyl, or (C3- 
25 C 7 )-halogenatedcycloalkyl, where optionally substituted (C 1 -C 6 )alkyl and optionally 
substituted (C 3 -C 7 )cycloalkyl in the definition of X 6 is optionally independently 
substituted with hydroxyl, (d-d)alkoxy, carboxyl, CONH 2l -SfOJJC^eJalkyl, 
-C0 2 (C r C 4 )alkyl, 1H-tetrazol-5-yl or 1 or 2 (d-C^alkyl; or 

when there are two X 6 groups on one atom and both X 6 are (C r C 6 )alkyl, the two (C r 
30 C 6 )alkyl groups may be optionally joined and, together with the atom to which the two 
X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C r C 6 )alkyl optionally substituted by hydroxyl; and 
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m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
C(0)X 6 . C(0)X 12 , SO2X 6 or SO2X 12 ; and 
5 when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r -L-<CH 2 ) r - is 2 or 

3. 

74. A compound according to claim 73 wherein e is 0; Y is O; R 1 is 
-CH r phenyl; R 2 is methyl or hydrogen; n is 1; w is 1; R 3 is -CHr-O-ChVphenyl; R 4 is 
hydrogen; X 4 is hydrogen; R 6 is -C(CH 3 ) 2 -; Z 200 is BOC and R B is hydrogen. 
10 75. A compound according to claim 56 wherein 

R 4 is hydrogen; a is 0; n is 1 ; w is 1 ; e is 0; 

X s and X 5a are each independently, hydrogen, methyl or hydroxy methyl, provided 
that when X 5 is hydrogen then X 5a is not hydrogen; 
R 7 and R 8 are each hydrogen; 
15 Y is oxygen; 

R 2 is hydrogen, methyl, ethyl, propyl, i-propyl. t-butyl, -CH 2 CF 3l CF 3 or -CH 2 - 

cyclopropyl; 

R 1 is CH r A 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl, pyridyl or pyrimidyl 
20 which is optionally substituted with one to three substituents, each substituent 

being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 and OCF 2 H; and 
R 3 is phenyl-CH 2 -0-CH 2 -, phenyl-(CH2) 3 -. 3-indolyl-CH 2 -. thienyl-CH r O-CH 2 - ( 
thiazolyl-CHrO-CH^ , pyridyl-CHrO-CH 2 - , pyrimidyl-CHrO-CH^ or phenyl-OCH 2 - 
25 CH 2 , where the aryl portion is optionally substituted with one to three substituents. 
each substituent being independently selected from the group consisting of F, CI, 
Me, OMe, CF 3l OCF 3 and OCF 2 H. 

76. A compound according to claim 75 
wherein X 5 and X 53 are each methyl; 
30 R 2 is methyl, ethyl, or -CH 2 CF 3 ; 

A 1 is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF 3 andOCF 2 H; 
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R 3 is phenyl-CH 2 -0-CH 2 -, phenyl-(CH 2 ) 3 - or thienyl-CH 2 -0-CH 2 - where the aryl 
portion is optionally substituted with one to thre substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OM , CF 3 , OCF 3 and 
OCF 2 H. 

5 77. A compound according to claim 75 

wherein X 5 and X 53 are each methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; 
A 1 is 2-pyridyl or 3-pyridyl optionally substituted with one to two substituents, each 
substituent being independently selected from the group consisting of F, CI, Me, 
OMe, CF 3 , OCF 3 and OCF 2 H; 
10 R 3 is phenyl-Chfe-O-CHz-, phenyl-(CH 2 ) 3 - or thienyl-CH 2 -0-CH 2 - where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 H. 

78. A compound according to claim 75 

15 wherein X 5 and X 58 are each methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; 

A 1 is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF3 and OCF 2 H; R 3 is 2-pyridyl-CH 2 -0-CH 2 -, or 3-pyridyl-CH 2 -0-CH 2 - where the 
aryl portion is optionally substituted with one to two substituents, each substituent 

20 being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF3 and OCF 2 H. 

79. A compound according to claim 77 having the formula 




the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 
25 R 2 is methyl; A 1 is 2-pyridyl; and R 3 is -CH 2 -0-CH r phenyl; 

R 2 is CH2CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH2-0-CH 2 -3-chloro-phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CHrO-CH2-4-chloro-phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is ^H 2 -0-CH 2 -2,4-di-chloro-phenyl; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH 2 -0-CH r 3-chloro-thiophene; or 
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R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH2-0-CH 2 -2 ( 4-di-fluoro-phenyl. 

80. Th diast reomeric mixture of a compound according to claim 79 
where the compound is 2-amino-N-[1-{R)-benzyloxymethyl-2-(2-methyl-3-oxo-3a- 
(R ( S)-pyridin-2-ylmethyl-2,3 f 3a,4.6J-hexahydro-pyrazolo[4 ( 3-c]pyridin-5-yl)-2-oxo- 

5 ethyl]-2-methyl-propionamkle. 

81 . The compound according to claim 80 where the compound is 
2-amino-N-[1-(R)-benzyloxymethyW^ 

2 l 3,3a l 4 l 6J4iexahydro-pyra20lo[4,3-c]pyridin-5-yl)-2-oxo-ethyl]-2-methyl- 
propionamide. 

1 o 82. The compound according to claim 80 where the compound is 

2-Amino-N^1 -(R)-benzyloxy meW 

2,3,3a,4,6J-hexahydro-pyrazolo[4 1 3<]pyridin-5-yl)-2-oxo-ethyl]-2-methyl- 
propionamide. 

83. The diastereomeric mixture of a compound according to daim 79 

1 5 where the compound is 2-amino-N-{1 -(R)-(3-chloro-benzyloxymethyl)-2-oxo-2-[3- 
oxo-3a-(R,S^pyridin-2-ylmethyl-2K^^ 
pyrazo!o[4,3-c ]pyridin-5-yll-ethyl}-2-methyl-propionamide. 

84. The compound according to claim 83 where the compound is 2- 
amino-N-{1-(R)-(3-chloro-ber^^ 

20 2-(2,2,2-trifluoro-ethyl)-2 f 3,3a.4 1 ^ 
methyl-propionamide. 

85. The compound according to daim 83 where the compound is 2- 
amincnN-{1-(R)-(3-chloro-benzyloxymethyl)-2-oxo-2-[3-oxo-3a-(S)-pyrid 
2-(2 1 2 1 2-trifluoro-ethyl)-2,3.3a,4 l 6.7-hexahydro-pyrazolo[4 ( 3-c ]pyridin-5-yll-ethy^2- 

25 methyl-propionamide. 

86. The diastereomeric mixture of a compound according to daim 79 
where the compound is 2-amino-N-{1-(RH4-chloro-benzyloxymethyl)-2-oxo-2-t3- 
oxo-3a-(R f S)-pyridin-2-y1methyk2-(2^ 

pyrazolone ]pyridin-5-yl]-ethyl}-2-methyl-propionamide. 
30 87. The compound according to claim 86 where the compound is 7r 

amino-rHHRM4^W°ro-benzyto 

met hyl-2-(2,2 t 2-tri^^ lpyridin-5-yl]- 
ethyl}-2-methyl-propionamide. 
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88. The compound according to claim 86 wh re the compound is 2- 
amino-N-{1 -(R)-(4-chloro-benzy loxym thy!)-2-oxo-2-[3-oxo-3a-(S)-pyridin-2-yl 
methyl-2-(2,2 t 2-trifluoro-ethyl)-2 I 3 1 3a,4 ? 6 ? 7-hexahydro-pyrazolo[4,3-c ]pyridin-5-yl]- 
ethyl}-2-methyl-propionamide. 
5 89. The diastereomeric mixture of a compound according to claim 79 

where the compound is 2-amino-N-{1-(RH2 I 4-dichIoro-benzyloxym 
oxo-3aKR,S)-pyridin-2-ylmethyl-2K2,^ 
pyra20lo[4,3-c]pyridin-5-yl]-ethyI}-2-methyl-propionamide. 

90. The compound according to claim 89 where the compound is 2- 
1 0 amino-N-{1 -(R)-(2 1 4-dichloro-benzy loxymethyl)-2-oxo-2-[3-oxo-3a-(R)-pyridin-2- 

ylmethyl-2-(2Z24rifIuoro-ethyl)-2,3,3aA6J-hexah 
ethyl}-2-methyl~propionamide. 

91 . The compound according to claim 89 where the compound is 2- 
amino-N-{1-(R)-(2,4Klichloro-benzyloxymethyl)-2-oxo-2-t3^xo-3a-(S)-pyridin-2- 

15 ylmethyl-2-(2,2,2-trifluoro-ethyl^ 
ethyl}-2-methyl-propionamide. 

92. The diastereomeric mixture of a compound according to claim 79 
where the compound is 2-amino-N-{1-(R)-(4-chloro-thiophen-2-ylmethoxymethyl)-2- 
oxo-2-[3-oxo-3a-(R t S)-pyridin-2-ylm^ 

20 hexahydro-pyrazolo[3,4-c]pyridin-6-yl]-ethyl}-2-nriethyl-propionamide. 

93. The compound according to claim 92 where the compound is 2~ 
amino-N-{1-(RH4-chloro-thiophen-2-ylmethoxymethyl)-2-oxo-2-[3-oxo-3a-(R)- 
pyridii>2-ylmethyl-2-(2,2,24rifluoro^ 
c]pyridin-6-yl]-ethyl}-2-methyl-propionamide. 

25 94. The compound according to claim 92 where the compound is 2- 

amino-N^1-(RH4^loro-thiophen-2-ylmethoxym 

pyridin-2-ylmethyl-2-(2,2,2-trffluoro^^ 

c]pyridin-6-yl}-ethyl)-2-methyl-propionamide. 

95. The diastereomeric mixture of a compound according to claim 79 
30 where the compound is 2-amino-N-{1-(RM2,4-difluoro-benzyloxymeth^^ 

oxo-3a^R.S)-pyridin-2-ylmethy«K2,2,2-t^ 

pyrazolo[4,3-c]pyridin-5-yl]-ethyl}-2-methyl-propionamide. 



